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FOREWORD 


The  National  Voluntary  Laboratory  Accreditation  Program  (NVLAP)  of 
the  U.S.  Department  of  Commerce  (DOC)  was  initiated  as  a  result  of  re- 
quests from  the  private  sector  over  10  years  ago.  As  a  voluntary  program, 
the  fundamental  operating  policy  of  NVLAP  is  to  publish  requests  for 
programs  or  procedural  changes  in  the  Federal  Register  for  comment,  to 
hold  public  hearings  or  workshops,  and  to  assess  and  respond  to  all  com- 
ments from  the  public  and  private  sectors.  The  Department's  program- 
matic decisions  are  developed  by  consensus  among  interested  parties  within 
the  framework  of  Federal  Government  goals  and  objectives. 

When  representatives  of  the  American  Council  of  Independent  Labo- 
ratories (ACIL)  suggested  that  NVLAP  significantly  change  its  proce- 
dures from  the  accreditation  of  laboratories  to  the  accreditation  of  sys- 
tems for  accrediting  laboratories,  they  were  urged  to  present  their 
suggestions  in  writing.  ACIL  was  joined  in  this  request  by  the  American 
Association  for  Laboratory  Accreditation  (AALA).  Letters  from  both  of 
these  organizations  were  published  in  the  Federal  Register  (46  FR  40785, 
dated  August  12,  1981).  Representatives  from  these  organizations  and 
other  interested  parties  were  invited  to  assist  in  preparing  the  agenda  for 
a  workshop  at  which  the  key  issues  could  be  explored. 

Written  comments  were  requested  both  before  and  after  the  workshop. 

The  workshop  program,  as  stated  in  the  brochure  inviting  all  interested 
persons  to  attend,  was  developed  around  the  following  key  issues: 

•Whether  the  DOC  should  abandon  its  present  role  and  substitute  in 
its  place  a  program  to  accredit  organizations  which,  in  turn,  would 
accredit  private  sector  testing  laboratories. 

•What,  if  any,  additional  measures  should  be  taken  to  assure  that  an 
effective  U.S.  presence  remains  in  international  laboratory  accredit- 
ation activities,  including  bilateral  arrangements. 

•  What  action,  if  any,  can  be  taken  by  the  private  sector  and/or  the  Gov- 
ernment to  reduce  the  proliferation  of  inspections  and  paperwork  arising 
from  duplicative  accreditation  activities  within  the  United  States. 

These  proceedings  document  all  relevant  communications,  in  the  spirit 
of  openness  which  has  been  fundamental  to  NVLAP  operations.  Summa- 
ries of  the  proceedings  and  comments  after  the  proceedings  are  presented 
in  Parts  1  and  2.  The  formal  papers  are  presented  in  Part  3,  formal  com- 
ments at  the  workshop  in  Part  4,  and  all  letters  received  in  Part  5. 

Opinions  expressed  by  authors  who  are  not  employees  of  NBS  do  not 
necessarily  reflect  the  opinion  of  NBS  and  the  content  and  quality  of  their 
papers  are  the  responsibility  of  those  authors.  Trade  names  and  trademarks 
shown  in  this  volume  are  in  no  sense  an  endorsement  or  recommendation. 

John  W.  Locke 
Proceedings  Editor 
March  1,  1982 
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EXECUTIVE  SUMMARY 


In  his  keynote  address  at  the  start  of  the  workshop,  Dr.  Ernest  Ambler, 
Director  of  the  National  Bureau  of  Standards  (NBS),  said,  "I  hope  we 
can  formulate  a  rational,  responsive  set  of  proposals  that  serve  the  nation 
in  this  field  of  laboratory  accreditation."  Further,  he  indicated  that  these 
proposals  must  come  within  the  framework  of  NBS  policy  and  funding 
guidelines.  The  findings  in  this  Executive  Summary  evolved  from  a  con- 
sensus* of  participants  at  the  workshop  and  all  other  interested  parties 
who  responded  in  writing. 

Findings: 

1 .  There  is  a  need  for  laboratory  accreditation.  The  growth  in  the  number 
of  accreditation  systems  and  the  statements  presented  by  a  majority 
support  this  view. 

2.  NVLAP  should  not  abandon  its  present  role  in  accrediting  labora- 
tories. There  was  little  support  for  the  AALA  proposal  as  presented, 
although  about  one-fourth  of  opinions  suggest  that  the  accreditation  of 
laboratories  should  be  a  private  sector  function. 

3.  Coordination  of  accreditation  activities  at  the  national  level  is  de- 
sirable. The  AALA  proposal  itself  suggests  that  NVLAP  perform  a 
portion  of  this  role,  and  although  there  is  no  consensus  on  the  AALA 
proposal,  there  is  a  consensus  on  the  need  for  some  form  of  national 
coordination. 

4.  NVLAP  involvement  in  international  laboratory  accreditation 
activities  should  continue.  This  involvement  should  include  more 
emphasis  on  coordination  with  public  sector  and  private  sector  labora- 
tory accreditation  systems  in  the  United  States. 

5.  There  is  no  single,  best  way  to  accredit  laboratories.  Laboratory  users 
and  certifiers  prefer  accreditation  based  on  the  competence  of  labo- 
ratories in  testing  specific  products.  Laboratories  organized  to  do  only 
one  type  of  testing  (such  as  concrete)  appreciate  the  rigor  of  an  ac- 
creditation system  designed  for  testing  that  product.  Multipurpose 
laboratories  cannot  efficiently  use  accreditation  systems  which 
focus  only  on  specific,  narrow  areas  of  testing.  A  national  accredita- 
tion system  should  be  able  to  accommodate  the  needs  for  both  a  nar- 
row and  broad  approach  to  accreditation. 

6.  Both  national  and  international  organizations  demonstrate  that 
accrediting  laboratory  accreditation  systems  is  feasible.  The  papers  in 
Session  4  describe  major  international  accreditation  and  certifica- 
tion systems  which  recognize  laboratories  in  other  countries,  based 
on  use  of  identical  test  methods  and  uniform  laboratory  assessment 
procedures.  Other  agreements  between  national  systems  demon- 
strate that  mutual  acceptance  of  accrediting  systems  with  some- 
what different  operating  procedures  can  be  achieved. 


■"Consensus  is  defined  as  more  than  a  simple  majority  but  not  necessarily  unanimity  of  opinion  of  all  interested 
parties  responding. 
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PROPOSAL  FOR  ACTION 


Presentations  and  comments  during  the  workshop  and  written  comments 
since  the  workshop  do  not  warrant  an  immediate  drastic  change  in  the 
current  NVLAP  operations.  The  consensus,  as  identified  in  the  Exec- 
utive Summary,  does  point  to  the  need  for  more  coordination  among  all 
interested  parties.  To  accomplish  this,  the  National  Bureau  of  Standards 
will  support  the  following  actions: 

1 .  Formation  of  a  Quasipublic  National  Laboratory  Accreditation  Council 
(NLAC).  This  council,  initiated  and  managed  by  the  private  sector,  should 
have  participation  from  government  agencies,  professional  societies, 
and  certification  systems  which  accredit  laboratories.  It  might  be 
organized  under  the  auspices  of  a  national  coordinating  body,  such  as 
the  American  National  Standards  Institute  or  the  National  Research 
Council  of  the  National  Academy  of  Sciences,  or  as  an  independent 
body  which  could  take  the  form  of  an  association  or  conference.  This 
council  would  have  the  following  objectives: 

•  Provide  forums  for  written  and  oral  exchange  of  information  on  all 
levels  of  accreditation  in  the  United  States; 

•  Develop  criteria  for  comparing  or  evaluating  laboratory  accred- 
itation systems; 

•  Encourage  the  recognition  of  laboratories  among  laboratory  accred- 
itation systems; 

•  Encourage  use  of  existing  laboratory  accreditation  systems  where 
new  needs  arise; 

•  Foster  consolidations  of  existing  laboratory  accreditation  systems;  and, 

•  Develop  a  basis  for  reciprocal  recognition  of  laboratories  among  na- 
tional and  international  systems. 

2.  Revision  of  NVLAP  Procedures  and  Improving  NVLAP  Operations. 
NVLAP,  over  the  next  several  years,  should: 

•  Revise  and  simplify  procedures,  based  upon  the  considerable  operating 
experience  gained  to  date; 

•  Form  an  advisory  committee  to  regularly  review  and  comment  on 
NVLAP  operations; 

•  Encourage  more  active  participation  of  the  private  sector  in  simplifying 
the  NVLAP  procedures  for  assessing  laboratories; 

•  Implement  bilateral  and  multilateral  agreements  with  other  national 
and  international  laboratory  accreditation  systems  to  recognize  the 
competence  of  each  system's  accredited  laboratories; 

•  Promote  the  national  and  international  recognition  of  U.S.  accredit- 
ed laboratories; 

•  Support  the  organization  of  the  National  Laboratory  Accreditation 
Council;  and, 

•  Reassess  periodically  the  relationship  between  NVLAP  and  the 
private  sector. 
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Part  I 


SUMMARY  OF  WORKSHOP  PROCEEDINGS* 

Theodore  R.  Young,  Consultant 
5016  Euclid  Drive,  Kensington,  MD 


INTRODUCTION 

On  November  16-17,  1981,  the  National  Bureau  of  Stan- 
dards (NBS),  an  agency  of  DOC,  conducted  a  Workshop  on 
the  Future  Direction  of  Laboratory  Accreditation  in  the  United 
States.  As  stated  in  the  program  announcement,  the  workshop's 
general  purpose  was  ".  .  .  to  provide  a  public  forum  for  the 
expression  of  views  upon  which  recommendations  could  be 
developed  to  bring  about  a  desirable  and  effective  distribu- 
tion of  responsibilities  between  the  government  and  private 
sectors  in  the  area  of  laboratory  accreditation."  The  impetus 
for  the  workshop  came  from  related  requests  received  by  DOC 
from  the  American  Council  of  Independent  Laboratories 
(ACIL)  and  from  the  American  Association  for  Laboratory 
Accredditation  (AALA),  ".  .  .  to  change  the  NVLAP  proce- 
dures in  order  that  NVLAP's  laboratory  accreditation  activities 
would  be  transferred  to  the  private  sector  and  DOC's  role  would 
be  limited  to  that  of  an  accreditor  of  accreditation  systems." 
A  second  specific  purpose  was  to  provide  a  public  forum  for 
consideration  of  the  growing  importance  of  laboratory  accredit- 
ation to  international  trade. 

The  workshop  was  organized  according  to  the  program  de- 
scription shown  in  appendix  1  of  these  proceedings,  with  five 
sessions  interspersed  with  discussion  sessions.  In  each  session, 
oral  presentations  or  summaries  of  formal  invited  papers 
contained  in  part  3  of  these  proceedings  were  presented  to  gen- 
erate questions  and  discussion  from  attendees.  The  questions 
and  discussion  periods  were  taped  and  transcribed.  Opportunity 
was  also  provided  for  attendees  to  present  formal  written  state- 
ments. These  formal  statements  are  included  in  part  4. 

This  summary  of  the  workshop  proceedings  draws  from  the 
formal  papers,  oral  presentations,  and  the  oral  and  written 
comments  at  the  workshop. 

THE  WELCOMING  ADDRESS 

(the  relevant  paper(s)  can  be  found  on  page  22) 

In  his  welcoming  address,  Ernest  Ambler,  director  of  NBS, 
defining  laboratory  accreditation  as  "a  formal  recognition  that 
a  testing  laboratory  is  competent  to  carry  out  specific  tests  or 
types  of  tests,"  indicated  its  economic  significance  in  promoting 
domestic  and  international  trade.  Noting  that  NBS  has  stat- 
utory responsibility  for  the  Nation's  measurement  system,  Am- 
bler mentioned  NBS  resources  and  attributes  in  support  of 
laboratory  accreditation.  He  observed  that  government  should 
work  closely  with  the  private  sector  in  the  public  interest,  noting 
that  the  way  for  government  to  increase  effectiveness  is  through 
close  cooperation  with  the  private  sector.  He  presented  a 
number  of  examples  of  how  NBS  has  done  this  in  the  past. 
Ambler  welcomed  the  workshop  attendees  to  help  define  areas 
in  laboratory  accreditation  for  more  effective  cooperation 
between  NBS  and  the  private  sector  and  expressed  the  hope 
that  a  rational,  responsive  set  of  proposals  could  be  form- 
ulated to  serve  the  Nation  well  in  the  field  of  laboratory 
accreditation. 


'Prepared  under  contract. 


BACKGROUND  OF 

U.S.  LABORATORY  ACCREDITATION 
Accreditation  and  Certification  (page  24) 

Baron  Whitaker,  in  his  paper,  "Meaning  of  Accreditation 
and  Certification,"  referenced  proposed  definitions  for 
"laboratory  accreditation"  and  "conformity  certification" 
expected  to  be  adopted  by  the  International  Organization  for 
Standardization  (ISO)  and  the  International  Laboratory 
Accreditation  Conference  (ILAC).  "Laboratory  accreditation" 
is  defined  as  "a  formal  recognition  that  a  testing  laboratory 
is  competent  to  carry  out  a  specific  test  or  specific  types  of 
tests."  Thus  it  is  clearly  evident  that  laboratory  accredita- 
tion is  oriented  and  limited  to  assessing  testing  competence. 
Whitaker  observed,  however,  that  laboratory  accreditation 
systems  are  not  uniform. 

"Conformity  certification"  is  defined  as  "the  action  of  certi- 
fying by  means  of  a  certificate  of  conformity  or  mark  of  con- 
formity that  a  product  ...  is  in  conformity  with  specific  stan- 
dards or  technical  specifications."  Whitaker  noted  that  product 
certification,  being  oriented  to  product  conformance  vis-a-vis 
testing  competence,  is  (should  be)  also  concerned  with  the 
materials,  assembly,  design,  and  features  of  production  that 
relate  to  the  manufacture  of  a  uniformly  complying  product. 

Confusion  in  the  meaning  of  product  certification  and 
laboratory  accreditation  exists  at  both  the  national  and  interna- 
tional levels;  Whitaker  pointed  out  that  during  our  discussions 
we  must  remember  that  certification  refers  to  the  conformance 
of  a  product  delivered  to  a  consumer  in  the  market  place. 
Accreditation  refers  to  the  competence  of  a  laboratory  to 
perform  tests.  Charles  Hyer,  in  his  paper,  "Status  of  Laboratory 
Accreditation  in  the  United  States,"  seems  to  agree.  Hyer  noted 
that  laboratory  accreditation  as  it  relates  to  product  certifi- 
cation is  not  a  "mutually  inclusive  or  exclusive  term."  He  stated 
that  an  accredited  testing  laboratory  affiliated  with  a  prod- 
uct certification  system  may  or  may  not  validate  products  for 
certification.  In  fact,  the  certifying  authority  may  be  neither 
a  laboratory  nor  accredited. 

Assuming  that  assurance  that  a  product  conforms  to  a  stan- 
dard is  an  important  ingredient  in  many  domestic  and  inter- 
national trade  transactions,  Whitaker  identified  discrete  differ- 
ences between  laboratory  accreditation  and  stringent  product 
certification  in  regard  to  fulfilling  the  need  for  such  product 
assurance.  He  concluded  that  laboratory  accreditation  does 
not  provide  needed  assurance  in  situations  such  as:  where  con- 
formance to  a  product  standard  relates  to  aspects  other  than 
testing;  where  proficiency  testing  required  by  accreditation 
does  not  specifically  demonstrate  ability  to  test  the  product 
(a  likely  situation  where  complex  technical  products  are  in- 
volved); and  where  there  is  need  for  each  conforming  product 
to  be  publicly  identified. 

Whitaker  concluded  that  laboratory  accreditation  can  serve 
many  needs  for  product  assurance  where  products  are  bought 
and  sold  by  lots  or  batches  on  the  basis  that  they  pass  prescribed 
laboratory  tests.  When  purchasers  or  regulators  need  assur- 
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ance  that  ongoing  production  complies  with  all  requirements 
of  specific  standards,  together  with  a  mechanism  for  identi- 
fying such  complying  production,  then  product  certification 
that  includes  concern  for  factory  quality  control  is  needed. 

History  of  Laboratory  Accreditation  (page  28) 

Theodore  Young,  in  his  paper  "History  of  Laboratory 
Accreditation  in  the  United  States"  utilized  the  publication, 
"Principal  Aspects  of  U.S.  Laboratory  Accreditation  Pro- 
grams"* to  characterize  historical  trends  of  some  70  programs 
dating  from  1932. 

Young  classified  the  programs  into  two  types  based  upon 
their  motivation,  and  describes  characteristics,  trends,  and 
impact  of  each  type.  One  type  of  program  is  motivated  by  prod- 
uct certification  needs.  The  principal  parties  served  by  such 
programs  are  the  motivators  and  the  laboratory  users  who  seek 
from  test  data  produced  by  accredited  testing  laboratories  evi- 
dence of  conformity  of  their  products  to  standards.  The  mo- 
tivators include  Federal,  State,  and  local  product  regulators, 
product  certification  programs,  procurement  officials,  inter- 
national trade  negotiators,  and  trade  association  product 
enhancement  programs.  Young  estimated  that  this  type  of 
accreditation  program  is  experiencing  an  exponential  growth 
rate  in  recent  decades. 

The  other  type  of  accreditation  program  develops  from  the 
need  to  assure  that  qualified  testing  services  exist  to  serve 
the  public  and  the  government.  Motivations  for  this  type  of 
program  are  directed  toward  the  laboratories  rather  than  the 
laboratory  users.  Entities  such  as  public  health  laboratories, 
environmental  laboratories,  clinical  laboratories,  and  those 
providing  product  testing  services  for  the  public  or  government 
are  motivated  to  obtain  accreditation  (or  license)  by  government 
regulations  or  procurement  protocols  for  testing  services  and 
by  peer  group  qualification  programs.  Participation  of  labo- 
ratories in  such  programs  is  often  mandatory.  Young  noted 
that  this  type  of  accreditation  program  shows  an  approximately 
linear  rate  of  growth  since  1960. 

Young  observed  that  most  of  the  programs  accredit  less  than 
100  laboratories;  a  few  accredit  as  many  as  500  laboratories. 
However,  accreditation  services  can  be  provided  on  a  large 
scale.  This  is  demonstrated  by  the  program  of  the  Health  Care 
Finance  Administration  (HCFA),  which  accredits  13,000  clini- 
cal laboratories  serving  Medicare  and  interstate  commerce. 

Observing  that  NVLAP  and  AALA,  initiated  in  1976  and 
1978  respectively,  were  both  established  to  serve  general  needs 
for  laboratory  accreditation,  Young  noted  that  each  pro- 
gram could  have  difficulties  in  meeting  all  the  needs  exem- 
plified by  those  accreditation  programs  reviewed.  AALA's 
intent  to  accredit  laboratories  on  the  basis  of  broad  technical 
disciplines  or  narrower  subdisciplines  may  not  meet  the 
requirements  of  users  who  need  laboratories  accredited  for 
competence  related  to  specific  test  methods  and  product  speci- 
fications. On  the  other  hand,  NVLAP's  requirement  that  ac- 
creditation be  referenced  to  particular  test  methods  may  not 
meet  the  needs  for  competent  laboratory  services  that  cannot 
be  characterized  by  a  set  of  test  methods  or  that  involve  a  set 
of  test  methods  so  large  as  to  make  it  impractical  or  unrea- 
sonably costly  for  laboratories  to  achieve  accreditation. 

Present  Status  of  Laboratory  Accreditation  (page  36) 

In  his  paper,  "Status  of  Laboratory  Accreditation  in  the 
United  States,"  Charles  Hyer  commented  on  his  preparation 
of  the  report,  "Principal  Aspects  of  U.S.  Laboratory  Accredita- 


tion Programs,"  and  described  recent  activities  of  three  of 
the  accreditation  programs  reported:  the  NVLAP,  AALA,  and 
the  IECQ  systems. 

NVLAP,  in  developing  its  new  accreditation  programs, 
provides  an  opportunity  to  help  resolve  technical  issues  rele- 
vant to  the  test  methods  involved.  Hyer  observed  that  only  a 
small  percentage  of  the  100  laboratories  accredited  by  NVLAP 
offer  testing  services  for  fees.  He  believes  that  this  meager 
participation  by  commercial  laboratories  is  a  temporary  sit- 
uation that  will  change  as  NVLAP  programs  increase  and  as 
commercial  laboratories  find  the  need  for  and  value  of  such 
accreditation. 

Observing  that  AALA's  purpose  is  to  serve  overall  needs 
for  laboratory  accreditation  rather  than  limited  specific  areas 
such  as  those  related  to  product  certification,  Hyer  stated  that 
AALA  programs  now  relate  to  three  discipline  areas  (electrical, 
chemical,  and  construction  material  testing).  He  noted  that 
AALA  has  offered  accreditation  for  subdisciplines  within  these, 
making  such  accreditation  more  meaningful.  Hyer  mentioned 
that  some  40  organizations  have  shown  interest  in  AALA's 
accreditation,  and  that  commercial  laboratories  have  shown 
particular  interest.  All  of  the  seven  laboratories  now  accred- 
ited are  commercial  laboratories,  and  six  are  members  of  the 
American  Council  of  Independent  Laboratories. 

Speaking  of  the  IECQ  Quality  Assessment  System  for  Elec- 
tronic Components,  Hyer  observes  that  this  product  certifi- 
cation effort  of  national  scope  and  international  effect  has 
appointed  Underwriters  Laboratories,  Inc.,  to  serve  as  its 
national  supervising  inspectorate.  A  task  of  the  inspectorate 
is  to  accredit  participating  manufacturers'  laboratories  and 
those  commercial  laboratories  employed  by  such  manu- 
facturers. Mentioning  the  potential  significance  of  this  sys- 
tem, Hyer  noted  that  the  system's  accreditations  could  possibly 
gain  government  recognition  if  it  uses  appropriate  standards. 
Further,  he  indicated  that  the  system  will  serve  the  electron- 
ics industry,  which  has  had  a  de  facto  laboratory  accredita- 
tion program  for  years;  that  the  syseem,  being  the  first  inter- 
national quality  certification  system,  will,  if  successful,  become 
the  standard  for  worldwide  certification  programs;  and  that, 
for  the  system  to  succeed,  reliable  performance  of  testing  labo- 
ratories will  be  essential. 

As  an  example  of  newly  established  accreditation  activities, 
Hyer  mentioned  the  recent  program  of  the  Institute  of  Elec- 
trical and  Electronic  Engineers.  Its  purpose  is  to  accredit  envi- 
ronmental testing  of  safety  equipment  used  in  nuclear  power 
stations.  Accredited  testing  will  be  required  by  NRC,  which 
will  use  the  program  as  a  means  of  reducing  multiple  audits. 

Hyer  said  he  believed  that  near  future  trends  in  laboratory 
accreditation  will  be  governed  by  economics.  Reduced  gov- 
ernment budgets  will  force  more  reliance  on  the  private  sec- 
tor. He  estimates  that  some  50,000  laboratories  currently 
require  one  or  more  forms  of  accreditation.  Over  2,500  labo- 
ratories requiring  multiple  accreditations  have  been  identified; 
some,  such  as  large  commercial  nondestructive  testing  labo- 
ratories, require  as  many  as  100  accreditations. 

Noting  that  opportunities  for  consolidation  of  laboratory 
accreditation  activities  will  be  viewed  differently  by  various 
interests,  Hyer  asserted  that  the  market  for  accreditation  will 
demand  cost-effective  programs.  He  observed  that  existing 
accreditation  programs  will  extend  their  scope  to  serve  develop- 
ing needs.  Duplicative  accreditations  now  justified  on  the  basis 
of  national,  State  and  local  jurisdictional  concerns  need  to  be 
eliminated.  Hyer  concluded  that  the  worldwide  need  for  as- 
surance of  product  quality,  by  itself,  provides  economic  jus- 
tification for  increased  use  of  laboratory  accreditation. 


•Referring  to  this  publication  in  his  workshop  presentation,  Charles  Hyer,  its  principal  author,  stated  his  belief  that  it  is  the  most  informative  source  presently  available  on  government  and 
private  association  programs  dealing  with  assessment  of  testing,  examination,  and  inspection  services.  However,  Mr.  Hyer  advised  that  the  selection  of  programs  for  the  publication  was 
somewhat  arbitrary,  favoring  those  related  to  product  verification  and  certification,  and  that  the  summary  may  be  incomplete  due  to  economic  constraints  of  the  study. 
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An  attendee  inquired  about  the  future  of  NVLAP  and  its 
current  and  future  financial  prospects.  Stanley  Warshaw  of 
NBS  advised  that  government  programs,  including  NVLAP, 
were  currently  operating  under  a  continuing  resolution  until 
December  1981.  Thereafter,  NVLAP  funding  would  depend 
upon  congressional  action  on  the  fiscal  year  1982  budget  re- 
quest. However,  Warshaw  noted  that  direct  costs  of  accred- 
itation under  operational  programs  are  supported  by  fees 
charged  to  participating  laboratories.  Future  alternatives 
for  NVLAP,  now  under  consideration,  include  working  with, 
or  in  support  of,  the  private  sector  in  the  area  of  laboratory 
accreditation. 

In  response  to  a  question  regarding  who  might  use  AALA's 
accreditation,  Hyer  indicated  that  he  did  not  know  of  any 
organization  that  currently  requires  AALA  accreditation. 
He  estimated  that  the  future  would  depend  upon  diminishing 
ability  of  existing  programs  to  fund  their  own  programs  and 
the  ability  of  AALA  to  tailor  its  programs  to  meet  the  exist- 
ing requirements. 

Another  attendee  inquired  whether  AALA  plans  accredita- 
tion of  environmental  testing  laboratories,  such  as  those  re- 
quired by  EPA's  NPDES  program.  Louis  Rossi  of  AALA  in- 
dicated that  AALA  has  no  program  for  environmental  testing 
except  wherein  its  program  for  chemical  testing  would  apply. 

INTERNATIONAL  TRADE  IMPLICATIONS 
OF  LABORATORY  ACCREDITATION  (page  40) 

Charles  Hyer  (above)  noted  in  his  paper  that  opportunities 
will  exist  in  the  future  for  laboratory  accreditation  to  meet 
the  needs  of  international  trade.  Laboratory  accreditation  that 
would  allow  U.S.  laboratories  to  be  on-site  approval  agencies 
for  foreign  procurement  activity  could  be  an  important  adjunct 
to  international  trade. 

The  General  Agreement  on  Tariffs  and  Trade  (GATT),  and  in 
particular,  its  Agreement  on  Technical  Barriers  to  Trade, 
popularly  called  the  Standards  Code,  provide  challenges  to 
our  national  federated  standards  system.  In  his  paper,  "Interna- 
tional Trade  Implications  of  Laboratory  Accreditation," 
Donald  Abelson,  director  of  Technical  Trade  Barriers  for  the 
Office  of  the  U.S.  Trade  Representative,  noted  that  the 
Standards  Code  contains  obligations  on  GATT  treaty  partners 
pertaining  to  development  of  standards,  conformity  testing, 
and  final  certification  of  products.  The  code  is  applicable  to 
industrial  and  agricultural  products;  however,  government  pur- 
chasing specifications  and  inhouse  standards  are  exempted. 

Abelson  listed  several  provisions  of  the  Standards  Code, 
which  require  that:  product  standards  must  utilize  performance 
criteria  whenever  possible;  access  must  be  provided  to  national 
and  regional  certification  systems;  and  imported  products  are  to 
be  tested  in  the  same  manner  as  domestic  products.  The  code 
recognizes  that  the  mutual  acceptance  of  test  methods  and 
data  can  significantly  liberalize  trade.  From  his  experience 
in  handling  trade  problems,  Abelson  claimed  that  the  recip- 
rocal acceptance  of  tests  and  test  data  will  be  the  most  signifi- 
cant technical  issue  in  future  Standards  Code  discussions, 
requiring  priority  attention  of  U.S.  Government  experts. 

Abelson  noted  that  bilateral  discussions  concerning  specific 
products  with  key  Standards  Code  signatories,  inevitably 
address  reciprocal  acceptance  of  test  data  and  the  accreditation 
of  laboratories.  Observing  that  there  is  a  problem  for  the  United 
States  in  responding  to  foreign  requests  for  "official"  approval 
of  test  results,  he  commented  that  the  United  States  is  not 
eager  to  provide  such  official  guarantees.  Abelson  pointed  out 
that  current  U.S.  policy  is  to  encourage  foreign  governments 
to  accept  the  U.S.  standards  system,  which  operates  "smoothly" 
without  Government  interference.  He  noted  various  ways  of 
serving  product  assurance  needs  that  the  United  States  suc- 


cessfully supports  as  alternatives  to  providing  Government 
approvals  of  products  in  international  trade.  The  United  States: 

•  Favors  the  development  of  international  standards  of  Good 
Laboratory  practice,  such  as  those  being  developed  by 
OECD; 

•  Sees  promise  in  national  voluntary  laboratory  accredita- 
tion programs,  such  as  NVLAP,  if  they  can  develop  the 
required  scope  of  product  coverage; 

•  Encourages  foreign  governments  to  recognize  the  Amer- 
ican system  of  private  laboratories  independent  of 
manufacturing; 

•Claims  that  its  legal  system,  particularly  its  product  lia- 
bility laws,  guarantees  product  reliability  better  than  could 
be  done  by  a  Government  agency;  and, 

•  Supports  establishing  a  framework  for  international 
accreditation  of  laboratories  that  does  not  rely  heavily  upon 
official  Government  sanction  of  laboratories. 

In  regard  to  U.S.  reliance  upon  its  national  federated 
standards  system,  Abelson  noted  that  we  differ  from  most  of 
our  foreign  competitors,  where  Government  intervention  is 
common.  However,  the  United  Kingdom  has  an  active  private 
sector  standards  community  that  enjoys  a  degree  of  recogni- 
tion by  the  Government.  Also,  the  United  Kingdom  is  expe- 
rienced in  dealing  in  reciprocal  trade  arrangements  within 
the  Common  Market.  Thus,  recent  U.K.  actions  in  establish- 
ing its  national  laboratory  accreditation  system  are  of  inter- 
est. Dr.  P.  G.  Forrest,  in  a  statement  presented  to  the  work- 
shop (see  part  4  of  these  proceedings)  noted  that  the  National 
Testing  Laboratory  Accreditation  Scheme  (NATLAS),  the 
U.K.  counterpart  to  NVLAP,  was  recently  established  as  a 
Government  operation.  The  development  of  NATLAS  was 
guided  by  a  steering  committee  of  representatives  of  labora- 
tories, their  customers,  and  organizations  that  accredit  labora- 
tories. Considering  whether  NATLAS  should  accredit  labo- 
ratories or  organizations  that  accredit  laboratories,  the  United 
Kingdom  concluded  that  laboratories'  results  would  be  more 
readily  accepted  overseas  if  laboratories  were  directly  accredit- 
ed by  NATLAS.  In  addition,  a  centralized  system  using  a  single 
set  of  regulations  and  criteria  would  make  it  easier  to  negoti- 
ate mutual  recognition  with  other  national  laboratory  accred- 
itation schemes. 

Relating  experiences  in  marketing  tractors  international- 
ly, Frank  Walters  of  the  John  Deere  Company,  in  his  presen- 
tation to  Session  III  of  the  workshop,  said  that  our  Govern- 
ment agencies  and  industry  need  to  work  together.  We  must 
operate  in  the  most  efficient  manner,  if  the  United  States  is 
to  remain  competitive.  Because  of  attitudes  of  many  import- 
ing countries,  some  international  trade  functions  can  be  ac- 
complished more  efficiently  by  Government;  these  functions 
relate  to  authoritative  testing/inspection  of  products  for 
compliance  to  regulations. 

In  response  to  a  question,  Abelson  indicated  that  Australia 
intends  to  sign  the  Standards  Code.  It  has  not  done  so  due  to 
problems  arising  from  their  Federal-State  relationship. 
In  response  to  an  inquiry  about  problems  in  trade  agreements 
deriving  from  reference  to  international,  rather  than  U.S.,  stan- 
dards. Abelson  said  that  the  United  States  is  obliged  to  use 
appropriate  international  standards  and  to  participate  in  ap- 
propriate international  standards  activities.  Abelson  stressed 
the  importance  of  our  participation  in  developing  international 
standards  that  we  can  use  and  in  resisting  block  voting  efforts  of 
groups  of  countries  to  put  our  technology  at  a  disadvantage. 

Asked  for  recommendations  regarding  "rational  or  due 
process"  procedures  that  might  be  implemented  to  improve 
our  acceptance  by  foreign  interests,  Abelson  pointed  out  that 
the  United  States  has  systems,  such  as  the  ASME  system,  that 
are  in  fact  international.  He  recommended  that  the  United 
States  strive  to  develop  similar  systems  as  efficiently  as  it  can  so 
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other  countries  will  be  obliged  to  use  them.  Responding  to  a 
question  as  to  whether  the  international  trade  needs  for  labora- 
tory accreditation  have  become  sufficiently  general  to  war- 
rant NVLAP  providing  accreditation  programs  of  a  broader 
base,  Abelson  indicated  that  needs  are  still  very  product 
specific. 

NEED  FOR  LABORATORY  ACCREDITATION 

Purposes  of  Accreditation  (page  43) 

In  his  overview  paper,  "Purpose  of  Laboratory  Accredita- 
tion," John  Locke  described  the  findings  of  ILAC's  Task  Force 
C  Report  as  adapted  to  the  situation  in  the  United  States.  Pub- 
lished in  ILAC/80  Proceedings,  this  report  describes  the  need 
for  and  the  objectives,  effects,  and  consequences  of  laboratory 
accreditation.  Locke  noted  that  the  report  reflects  some  30 
years'  operating  experience  of  the  Australian  program,  modified 
by  experiences  of  participants  from  other  countries  operating 
more  recently  developed  or  developing  systems. 

Noting  that  the  need  for  laboratory  accreditation  is  dem- 
onstrated by  the  large  group  of  programs  existing  in  the  United 
States,  Locke  said  such  programs  serve  those  needs: 

•  Private  sector  purchase  of  components  and  subsystems 

•  Private  sector  certification  programs 

•  Government  purchasing 

•  Government  funding  involving  programs  that  provide  fi- 
nancial support  to  the  public 

•  Government  regulations  requiring  premarket  testing  by 
accredited  laboratories 

•  Government  certification  of  products 

To  summarize  these  activities,  Locke  related  these  needs 
to  saving  money;  reducing  contractor  risk;  assuring  product 
adequacy,  performance,  and  safety;  enhancing  industrial 
and  professional  image;  and  providing  quality  assurance  for 
laboratory  management. 

Locke  noted  an  additional  need  served  by  laboratory  accred- 
itation, namely,  that  manufacturers  need  qualified  laboratories 
for  product  development,  quality  control,  and  failure  inves- 
tigations, or  need  to  have  their  own  laboratories  recognized 
as  being  so  qualified.  Noting  that  a  large  number  of  accred- 
itation systems  are  evolving,  Locke  cited  the  developing  need  to 
consolidate  the  examination  of  laboratories  to  reduce  costs 
and  minimize  disruption  of  productive  laboratory  work. 

Claiming  that  the  objectives  of  almost  all  laboratory  accred- 
itation systems  emphasize  correction  of  deficiencies  rather 
than  denial  of  recognition,  Locke  listed  the  following  specif- 
ic objectives  that  accreditation  systems  may  have: 

•  Promotion  of  good  testing  practices  and  validity  of  test 
data; 

•  Improved  efficiency  in  use  of  tejt  facilities  and  reduction 
of  need  for  redundant  testing; 

•  Public  credibility  and  status  rewards  for  competence; 

•  Effective  support  for  international  trade;  and, 
•Objective  information  on  laboratory  practice,  including 

feedback  to  standards  developers. 

Laboratory  accreditation  is  affecting  and  benefiting  labo- 
ratories, their  users,  and  the  community  at  large.  Locke  stat- 
ed that  the  management  and  staff  of  participating  laboratories 
are  now  more  aware  of  requirements  for  calibrating  equipment, 
documenting  methodology,  recording  and  reporting  test 
data,  and  participating  in  interlaboratory  proficiency  tests. 
Users  are  placing  greater  reliance  on  test  reports,  reducing 
their  demands  for  duplicate  testing.  The  community  is  more 
aware  that  weaknesses  can  exist  in  testing  services  and  is  be- 
coming more  selective  in  its  use  of  laboratories.  Laboratories 
benefit  by  upgrading  their  capabilities  and  having  available 
a  reference  basis  for  assuring  their  own  quality  and  improv- 
ing the  marketability  of  their  services.  Laboratory  users  benefit 


from  improved  quality  control  and  markets  for  their  products. 
The  community  benefits  by  having  a  better  and  more  reliable 
testing  resource.  Additional  benefits  for  the  United  States  are  to 
be  obtained  if  international  markets  can  be  opened  for  accredit- 
ation systems.  Locke  claimed  there  is  a  need  for  an  accredit- 
ation system  or  systems  to  focus  on  international  reciprocity 
in  acceptance  of  test  data  produced  in  exporting  countries. 

In  conclusion,  Locke  pointed  out  that  there  are  costs  asso- 
ciated with  the  benefits  of  accreditation.  There  may  be  direct 
costs  to  the  laboratory  for  the  accreditation  service  itself  and 
indirect  costs  resulting  from  meeting  calibration,  proficien- 
cy test,  and  procedural  documentation  requirements.  Locke 
suggested  that  such  indirect  costs  would  apply  to  any  well-run 
laboratory  and  little  should  be  attributed  to  accreditation 
activities.  He  noted  that  the  costs  of  accreditation,  when  passed 
on  to  the  laboratory  user,  can  be  substantial  or  trivial  depending 
upon  the  laboratory's  test  volume. 

There  was  an  inquiry  from  the  audience  as  to  whether  any 
accreditation  systems  now  address  or  plan  to  address  the  im- 
portant subject  of  sampling  and  sample  preparation.  Locke 
said  that  the  accreditation  criteria  do  not  address  sampling 
requirements  directly,  and  that  these  requirements  are  con- 
sidered when  addressed  in  the  referenced  standards  and  test 
methods.  It  was  noted  from  the  floor  that  EPA's  program  for 
drinking  water  laboratories  and  NVLAP's  concrete  program 
pay  due  attention  to  sampling  requirements. 

An  attendee,  commenting  that  many  laboratories  enjoy 
"Federal  credibility"  even  though  the  NVLAP  accredit- 
ation may  cover  different  test  methods  of  varying  sophistication, 
inquired  as  to  how  NVLAP  differentiates  between  sophisti- 
cated and  basement  operations.  A  NVLAP  assessor  replied 
that  it  is  quality  and  reproducibility  of  test  data  reaching  the 
user  that  is  important,  rather  than  size  of  the  laboratory.  An- 
other question  related  to  how  NVLAP  assures  such  repro- 
ducibility on  the  basis  of  criteria  used.  Locke  said  that  the 
usual  operational  scope  of  accreditation  systems,  including 
the  Australian  program,  is  recognition  to  do  specific  tests  and 
specific  tests  only.  These  programs  are  trying  to  recognize  the 
competence  of  laboratories  to  do  routine  testing  for  ordinary 
products.  One  should  not  extrapolate  the  capability  of  the  labo- 
ratory beyond  those  specific  findings.  An  attendee  reminded 
the  workshop  that  NVLAP  originally  proposed  accrediting 
laboratories  for  disciplines,  but  changed  to  a  product  basis 
because  of  public  comment.  Currently,  NVLAP  has  established 
alternative  procedures  whereby  the  private  sector  or  Federal 
agencies  can,  by  consensus  or  legal  authority,  find  a  need  for 
an  accreditation  program  and  develop  its  accreditation  criteria. 
If  the  private  sector  or  a  Federal  agency  can  find  a  need  and 
develop  the  necessary  criteria,  NVLAP  can  establish  accredita- 
tion programs  of  broader  scope,  such  as  disciplines. 

Noting  the  discussion  pertaining  to  international  aspects 
of  laboratory  accreditation,  another  attendee  inquired  about 
what  accreditation  systems  such  as  NVLAP  are  doing  to  en- 
courage State  and  local  government  recognition,  and  suggested 
that  more  effort  may  be  needed  in  this  area.  A  question  from 
the  floor  asked  how  laboratory  accreditation  could  fill  State 
and  local  needs  for  product  assurance  (certification).  Ted 
Pritsker,  a  panelist,  did  not  see  a  real  difference,  except  that 
accreditation  and  certification  are  consecutive  features 
of  an  overall  assessment  that  also  includes  engineering  eval- 
uation of  test  data.  John  Locke  observed  that  State  authori- 
ties have  various  needs;  one  is  for  product  test  data  provided 
by  programs  of  the  Code  Officials'  organizations.  He  noted 
that  NVLAP  will  continue  to  emphasize  that  its  scope  con- 
cerns only  the  competence  of  laboratories.  However,  persons 
using  laboratories  are  free  to  use  the  accreditation  program 
as  needed  to  serve  their  requirements.  Charles  Hyer  suggested 
that  a  consensus  was  not  needed  on  the  need  for  accreditation 
of  services  for  testing,  sampling,  design  engineering,  certifi- 
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cation,  etc.  Accreditation  programs  will  be  established  if  they 
are  economically  viable  and  supported  by  significant  laboratory 
users  that  want  the  assurance  provided. 

Needs  of  the  Independent  Laboratory 

(two  papers,  pages  46  and  52) 

Earl  Hess,  in  his  paper,  "The  Need  for  a  Practical  Labora- 
tory Accreditation  Program  from  the  Perspective  of  a  Small 
Multi-Discipline  Independent  Laboratory,"  observed  that  a 
laboratory  accreditation  system  that  ensures  technical  cred- 
ibility of  analytical  laboratories  is  indeed  the  "primary  stan- 
dard" on  which  product  quality  measaurements  are  based. 
Hess  said  he  believed  that  his  laboratory's  diligent  implementa- 
tion of  an  internal  quality  assurance  program  is  incomplete 
until  exposed  to  scrutiny  by  a  qualified  outside  source.  For 
instance,  regardless  of  any  national  recognition  to  be  derived,  he 
said  he  believed  his  laboratory's  accreditation  by  AALA  for 
the  chemical  discipline  was  worth  the  entire  cost  and  effort 
involved.  However,  narrow-gauge  accreditation  programs,  such 
as  those  that  are  product-by-standard  oriented,  are  imprac- 
tical for  small  multidiscipline  laboratories.  Despite  experience 
over  the  years  with  a  "plethora"  of  such  narrow-gauge  pro- 
grams, he  estimated  that  75  percent  of  his  laboratory's  work 
was  still  not  covered  by  these  specialized  accreditation  pro- 
grams. Even  if  coverage  was  available,  the  number  of  spe- 
cialized accreditations  needed  would  be  excessive,  cumulative 
accreditation  fees  would  be  prohibitive,  and  attendant  paper- 
work and  lost  productivity  would  be  intolerable.  Except  for 
their  impracticality  for  multidiscipline  laboratories,  Hess 
did  not  fault  product-oriented  accreditation  programs.  He 
noted  that  NVLAP  had  developed  valuable  criteria  and  pro- 
cedural materials  that  have  advanced  the  state-of-the-art, 
and  had  enhanced  appreciation  of  the  need  for  and  worth  of 
accreditation.  He  said,  however,  that  NVLAP's  awakening 
the  public  to  the  need  for  accreditation  without  supplying  a 
program  to  serve  the  overall  need  had  been  a  disservice  to  labo- 
ratory activities  outside  the  scope  of  NVLAP's  accred- 
itation. Hess's  first  conclusion  was  that  the  only  national 
laboratory  accreditation  system  both  practical  and  efficient 
is  accreditation  by  discipline. 

Hess's  second  conclusion  was  that  an  effective  national 
system  for  laboratory  accreditation  must  be  based  in  the  pri- 
vate sector.  He  claimed  that  laboratory  accreditation  is  not 
inherently  governmental  any  more  than  is  standards  devel- 
opment, and  that  a  consensus  supports  the  government  leav- 
ing the  provision  of  standards  to  qualified  private  sector  bodies. 
Hess  noted  that  significant  private  sector  interests  and  accred- 
itation programs  exist  that  should  be  assisted  and  relied  upon  by 
government  to  perform  accreditation  functions.  He  stated  that 
AALA  is  one  such  private  sector  body.  Hess  observed,  how- 
ever, that  the  U.S.  Government  must  maintain  responsibility 
for  laboratory  accreditation  in  the  international  arena.  As  a 
result  of  GATT  and  the  activities  of  the  International  Labo- 
ratory Accreditation  Conference,  to  be  credible  to  our  trad- 
ing partners,  the  Government  must  represent  U.S.  interests 
in  laboratory  accreditation. 

In  addition,  Hess  pointed  out  that  Government's  reliance 
on  private  sector  services  would  be  consistent  with  long- 
established  Government  policy.  Stating  support  for  the  the 
ACIL  and  AALA  proposals,  Hess  concluded  that  NVLAP 
should  gradually  withdraw  from  accreditation  of  labora- 
tories and  become  the  accreditor  of  private-sector  accredit- 
ing systems  and  serve  as  the  U.S.  international  liaison  in  lab- 
oratory accreditation. 

Hess  concluded  by  identifying  specific  advantages  laboratory 
accreditation  on  a  discipline  basis  to  the  general  public  of  the 
users  of  laboratory  services,  and  the  laboratories  themselves. 


Hess  was  asked  why  he  hadn't  requested  a  NVLAP  program 
to  serve  the  needs  of  his  laboratory,  particularly  a  laboratory 
accreditation  program  under  NVLAP  alternative  procedures 
"Part  7c"  established  in  October  1978.  The  alternative  NVLAP 
procedures  might  allow  establishment  of  an  accreditation 
program  of  a  broader  than  product  scope.  Hess  replied  that 
he  could  not  accept  a  program  on  a  product-by-product  basis, 
as  required  by  the  original  NVLAP  procedures,  and  by  the 
time  the  alternative  procedures  had  been  introduced  he  had 
decided  to  seek  the  services  of  AALA. 

Another  attendee  asked  Hess  how  AALA  assures  credibil- 
ity for  various  subdisciplines  when  it  accredits  laboratories 
for  a  whole  discipline,  such  as  chemistry.  Wouldn't  competi- 
tors, equally  accredited  but  having  lesser  qualifications  in  some 
subdisciplines,  have  a  competitive  advantage?  Hess  replied 
that  AALA's  accreditations  for  disciplines  are  supplement- 
ed by  accreditations  for  subdisciplines  including  the  specific 
products  in  such  subdisciplines.  A  laboratory  entering  a  new 
field  (within  the  discipline)  must  advise  AALA  and  demon- 
strate its  capability  in  order  to  be  listed  by  AALA.  Asked 
whether  AALA  accreditation,  in  effect,  does  list  test  meth- 
ods and  products  covered,  Hess  said  that  AALA  accreditation 
for  disciplines  provides  an  umbrella  under  which  the  credi- 
bility of  a  laboratory  can  be  established  (staff  ability,  equipment 
inventory,  quality  control  program).  To  supplement  the  gen- 
eral accreditation,  his  laboratory  would  be  glad  to  perform, 
at  a  client's  request,  a  proficiency  test  on  a  blind  sample  to 
demonstrate  ability  to  serve  a  specific  need. 

Another  attendee  asked  if  AALA  provided  an  appeal  pro- 
cedure for  laboratories  subject  to  losing  their  accreditation. 
The  attendee  also  wanted  to  know  if  AALA  requires  labora- 
tories to  notify  clients  if  they  lose  qualifications  necessary 
for  renewal  of  their  accreditation.  Hess  stated  that  accredit- 
ed laboratories  have  an  ongoing  responsibility  to  notify  AALA 
of  significant  changes.  For  reaccreditation,  AALA  requires 
a  yearly  update  of  information  and  biennial  site  visitations. 
For  significant  changes,  site  visits  may  be  required  at  any  time. 
Hess  believed  that  AALA  had  an  appeal  procedure,  but  could 
not  comment  on  its  details. 

Another  attendee  asked  if  there  would  be  a  benefit  in  es- 
tablishing a  peer  group  of  testing  laboratory  interests  having 
concern  for  accreditation.  Noting  that  there  is  a  sizeable 
population  that  supports  accreditation  only  for  serving 
particular  needs,  the  attendee  observed  that  the  major  issue 
may  not  be  a  product  versus  discipline  approach;  the  problem 
may  be  an  inadequate  definition  and  description  of  needs.  A  peer 
group  of  accreditation  interests  could  respond  to  this  problem. 
Hess  indicated  that  he  would  support  a  broadening  of  AALA  to 
include  not  only  commercial  and  inhouse  laboratories  but  also 
government  agencies  and  other  users  of  laboratory  services. 

William  Levelius,  in  his  paper,  "Independent  Laboratory 
with  Many  Separate  Laboratory  Locations,"  identified  and 
described  the  major  components  and  subelements  that  should  be 
included  and  detailed  in  the  corporation's  quality  assurance 
manual.  Noting  that  the  major  components  of  the  quality  as- 
surance program  are  the  essential  elements  contained  in  reg- 
ulations for  the  nuclear  energy  industry  (10  CFR  21,  Appen- 
dix B),  he  listed  the  major  components  of  a  quality  assurance 
program. 

Levelius  observed  that  the  corporation's  quality  assurance 
program  should  be  controlled  by  a  department  in  the  execu- 
tive offices  reporting  directly  to  management.  Its  duties  should 
include  program  writing  and  revision,  maintenance  of  corpora- 
tion calibration  standards,  calibration  of  certain  equipment, 
system  operation  review,  and  internal  audits.  In  addition  to 
continuous  desk  audits,  the  system  should  require  yearly 
indepth  audits  and  spot  audits  by  executive  management  during 
regular  visits  to  the  branches.  A  most  important  control  should 
be  a  stringent  followup  on  customers'  complaints. 
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Noting  that  a  corporate  quality  assurance  program  and  an 
accreditation  activity  are  similar  in  their  work  effort,  Levelius 
pointed  out  that  a  corporate  quality  assurance  program  has 
the  advantages  of  being  continuous  and  being  conducted  by 
personnel  familiar  with  the  corporation's  testing  business. 
An  accreditation  program  that  requires  on-site  examinations  of 
the  corporation's  branches  is  duplicative,  creates  an  excessive 
amount  of  redundant  paperwork,  and  takes  an  inordinate 
amount  of  time  of  both  the  laboratory  and  the  accreditor. 

From  the  viewpoint  of  one  of  several  hundred  multilaboratory 
corporations,  Levelius  concluded  that  an  accreditation  system 
should  consider  blanket  accreditation  of  such  corporations 
in  lieu  of  individual  accreditations  of  each  branch.  He  based 
this  conclusion  upon  the  assumption  that  the  multilaboratory 
corporation  must  have  an  operational  corporate  quality 
assurance  program. 

William  Levelius's  second  conclusion  was  that  accredita- 
tion can  benefit  the  laboratory  industry  only  if  properly  de- 
signed and  administered.  A  system  that  would  replace  the 
multitude  of  existing  accreditation  programs  needs  to  be  flaw- 
less, satisfy  all  needs  and  desires,  and  be  mandated  by  law. 
He  listed  several  aspects  that  should  be  of  concern: 

•  Prohibitive  costs  of  accreditation  to  small  laboratories; 

•  Intolerable  overall  cost  of  accreditation  on  a  product  by 
product  basis; 

•  The  capability  and  impartiality  of  assessors; 

•  Flexibility  beyond  basic  requirements  to  allow  laboratories 
to  tailor  methods  to  meet  their  needs;  and 

•  Recognition  that  national  standards  sometimes  contain 
impossible  or  impractical  test  requirements — the  exposure 
to  litigation  that  accreditation  for  meeting  such  require- 
ments might  entail. 

An  attendee  questioned  Mr.  Levelius  concerning  Pittsburgh 
Testing  Laboratories'  inhouse  quality  assurance  program.  What 
followup  process  is  conducted  if  a  current  audit  of  one  of  the 
laboratories  provides  evidence  that  faulty  test  results  were 
produced  since  the  time  of  last  audit?  Levelius  indicated  that 
followup  depends  upon  the  significance  of  the  error.  The  audit 
group  reviews  the  testing  log  books  to  see  whether  or  not  the 
error  has  a  significant  bearing  upon  test  results  issued. 

Needs  of  Manufacturers  (two  papers,  pages  54  and  57) 

Speaking  for  manufacturers,  Richard  D.  Gaynor  provided 
a  viewpoint  of  concrete  producers  in  his  paper,  "Why  Concrete 
Laboratory  Accreditation — Why  NVLAP."  Noting  that 
concrete  producers  are  responsible  for  quality  of  material  deliv- 
ered to  the  job  site,  he  observed  that  in  the  United  States  the 
producers  do  not  perform  the  acceptance  testing  of  their  own 
product.  Building  code  officials,  architects,  engineers,  and 
contractors,  who  generally  hire  concrete  testing  laboratories, 
are  involved.  According  to  Gaynor,  current  practices  and  com- 
petitive conditions  frequently  create  conditions  for  an  unac- 
ceptably  low  standard  of  testing  quality.  Concrete  testing  labo- 
ratories, requiring  modest  capital  and  little  scientific  know- 
ledge, are  often  garage  operations  selected  by  contractors  on 
the  basis  of  lowest  bid.  Stating  that  incorrect  testing  generally 
produces  concrete  strength  results  that  are  too  low,  requiring 
unnecessary  followup  investigations  of  the  structure  involved, 
Gaynor  estimated  that  a  third  of  all  low-strength  test  results 
were  due  to  improper  testing. 

Noting  that  accreditation  now  provides  a  method  for  eval- 
uating the  capability  of  producers'  quality  control  programs 
and  concrete  testing  laboratories,  Gaynor  said  that  significant 
developments  in  serving  the  need  came  with  the  establishment 
of  ASTM  Committee  E36,  the  promulgation  of  their  standard 
E548  (general  evaluation  criteria  for  testing  agencies),  and 
the  initiation  of  the  Concrete  Laboratory  Accreditation 
Program  under  NVLAP.  For  the  first  time  in  concrete  test- 
ing, a  user  of  laboratory  services  can  identify  and  specify  the 
quality  of  service  he/she  wants  and  expects. 


In  commenting  on  the  issue  of  whether  NVLAP  should  leave 
accreditation  of  laboratories  to  private  sector  organizations 
such  as  AALA,  Gaynor  expressed  confidence  that  NVLAP  is 
accessible  and  can  change,  improve,  and  evolve.  For  example,  he 
noted  that  NVLAP  has  been  criticized  for  being  too  detailed 
and  requiring  too  much  paperwork.  However,  he  observed  that 
NVLAP  programs  differ.  The  thermal  insulation  programs 
cover  many  test  methods;  an  applicant  laboratory  may  choose 
those  for  which  it  seeks  accreditation.  On  the  other  hand,  the 
concrete  program  covers  only  a  few  of  a  whole  book  of  test 
methods  available,  selected  because  of  commercial  importance. 
Gaynor  expressed  the  hope  that  as  the  concrete  program  fur- 
ther evolves,  it  will  not  add  other  test  methods  based  on  sim- 
ilar technology  and  procedures.  Gaynor  claimed  that  it  is  now 
clear  that  the  benefits  to  be  derived  from  the  current  concrete 
laboratory  accreditation  program  will  greatly  exceed  Govern- 
ment expenditures  on  the  program. 

Gaynor  expressed  several  concerns  regarding  the  AALA 
program.  His  general  concern  was  that  the  AALA  program  is 
supported  by  laboratories  that  would  like  a  simple  inspection 
by  peers  without  specific  criteria  that  can  be  documented. 
Although  AALA  intends  to  use  ASTM  E548  for  every  disci- 
pline, Gaynor  claimed  the  real  issue  was  the  extent  and  detail 
that  AALA  would  employ.  Will  AALA  require  proficiency 
testing  programs  wherever  critical  test  methods  are  being 
assessed?  He  was  also  concerned  that  AALA  does  not  appear 
to  have  procedures  which  allow  for  comment  by  the  general 
public,  such  as  those  relating  to  accreditation  criteria  and 
accreditation  decisions. 

In  addition,  Gaynor  wondered  whether  AALA  could 
assemble  the  resources  necessary  to  develop  an  adequate 
program.  He  noted  that  the  NVLAP  system,  designed  to  be 
self-supporting,  would  take  some  time  to  achieve  this  goal. 
He  pointed  out  that  the  Australian  accreditation  program, 
NATA,  relies  on  its  Government  for  60  to  70  percent  of  its 
funding.  He  believes  that  AALA's  membership  fees  are  now 
sufficiently  large  to  inhibit  participation  of  many  laboratories. 
Finally,  he  questioned  AALA's  ability  to  defend  a  fair  but 
tough  accreditation  system  against  legal  challenge  from  a  labo- 
ratory deprived  accreditation.  Admitting  that  NVLAP  might  be 
similarly  threatened  by  political  pressures,  Gaynor  suggest- 
ed that  there  may  be  need  for  both  NVLAP  and  AALA  in 
their  presently  conceived  roles. 

Speaking  from  years  of  experience  with  the  oil  industry, 
John  Grant,  in  his  paper,  "Laboratory  Accreditation  as  Viewed 
by  a  Manufacturing  Concern,"  concluded  that  accreditation 
is  necessary  and  desirable  for  the  independent  and  commer- 
cial testing  laboratory  community.  Although  inhouse  labor- 
atories should  not  be  denied  accreditation  services,  Grant  stated 
that  accreditation  for  inhouse  quality  control  laboratories  of 
technically  advanced  manufacturing  industries,  such  as  the 
petroleum  industry,  had  doubtful  value  and  could  become  an 
unneccesary  burden  and  expense. 

Using  the  petroleum  industry  as  an  example,  he  pointed  out 
that  the  work  of  ASTM  and  other  standardization  activities 
had  provided  specifications  for  essentially  all  petroleum 
products.  Standardized  tests  and  analyses,  with  precision  estab- 
lished by  cooperative  laboratory  testing  programs,  are  avail- 
able for  determining  compliance  with  the  specifications.  Most 
petroleum  companies  have  inhouse  quality  assurance  programs 
including  interlaboratory  testing  programs  for  their  several 
quality  control  laboratories.  These  laboratories  usually  can 
receive  assistance  when  needed  from  the  industry's  central 
research  organizations.  The  independence  and  authority  of  the 
quality  control  laboratories  is  generally  assured  by  company 
policy. 

Grant  observed  that  excellent  inhouse  laboratories  frequently 
need  to  utilize  commercial  laboratories  for  specialized  ana- 
lytical work;  and  that  there  was  a  real  need  for  a  way  of  as- 
sessing such  laboratories.  Otherwise  one  selects  laboratories 
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on  the  basis  of  personal  acquaintance,  recommendations  of 
others,  society  affiliations,  or  by  submission  of  trial  test  samples 
of  known  composition.  These  methods  are  time  consuming, 
expensive,  and  are  subject  to  mistakes  that  can  be  costly. 
Accreditation  of  laboratories  can  simplify  the  selection  pro- 
cess and  make  it  more  reliable. 

However,  Grant  expressed  concern  with  the  way  accredit- 
ation systems  were  developing.  There  is  too  much  significance 
attached  to  academic  qualifications,  organization,  office 
routine,  independence,  and  integrity.  Laboratory  performance 
is  what  matters.  This  can  be  assured  with  proficiency  samples, 
interlaboratory  comparisons,  and  use  of  competent  and  know- 
ledgeable evaluators.  In  addition,  the  time  and  expense  of 
accrediting  laboratories  must  be  reduced — an  obvious  con- 
clusion considering  that  a  laboratory  might  be  called  upon 
by  the  petroleum  industry  to  perform  500  to  700  different 
analyses  on  over  500  different  products.  Competent  and  knowl- 
edgeable assessors  are  keys  to  a  successful  laboratory  accredita- 
tion program.  Grant  concluded  that  cooperative  efforts  of  all 
interested  parties  is  necessary  to  achieve  the  required  systems. 

An  attendee  questioned  Grant  as  to  whether  the  petroleum 
industry  needed  accreditation  of  non-product  oriented  lab- 
oratories, such  as  pollution  control  (NPDES)  laboratories.  Mr. 
Grant  observed  that  some  petroleum  companies  are  doing  their 
own  testing  whereas  many  are  contracting  for  this  testing. 
Where  Federal  or  State  regulations  require  accredited  test- 
ing, the  petroleum  industry  would  cooperate  to  get  laboratories 
accredited  as  required. 

Needs  as  Seen  by  an  Exporter  (page  59) 

To  illustrate  ihe  problems  of  exporting,  Frank  Walters  used 
the  example  of  the  agricultural  tractor.  According  to  Walters, 
the  first  problem  was  to  determine  the  impact  of  governmen- 
tal regulations  on  tractor  design.  As  of  1978,  he  noted  52  tractor 
components  subject  to  various  requirements  imposed  by  30 
countries.  For  comparison,  Walters  observed  that  the  United 
States  imposes  only  one  rule  on  importers  of  tractors;  that  man- 
ufacturers self-certify  their  tractors  as  meeting  OSHA  require- 
ments regarding  roll-over  protective  structures.  Walters  assert- 
ed that  some  alleviation  of  this  export  problem  was  underway 
in  the  Common  Market  but  that  a  major  problem  still  exists. 

The  second  problem  facing  exporters  is  the  process  that  Wal- 
ters called  "homologation,"  which  is  defined  as  the  premarket 
testing  and/or  inspection  for  compliance  with  regulations  con- 
ducted by  the  importing  country's  officials.  This  requirement 
involves  presenting  one  or  a  batch  of  tractors  to  various  for- 
eign testing  or  inspection  authorities  for  certification  prior 
to  obtaining  a  permit  to  sell.  Depending  upon  the  country  in- 
volved, the  homologation  process  may  take  2  weeks  or  as  long 
as  18  months.  Walters  explained  that  because  of  this  process 
the  manufacturer  must  either  stockpile  the  product  ready  for 
sale  or  build  expensive  prototypes  in  advance  of  production. 
Subjective  interpretation  of  the  requirements  can  result  in 
emergency  changes  in  the  product  design.  Walters  estimated 
that  a  manufacturer  may  need  to  build  100  prototypes  to  gain 
the  necessary  certificates  to  market  a  new  tractor  line.  Wal- 
ter noted  that  EEC's  present  effort  to  harmonize  requirements 
includes  the  homologation  process. 

Walters  observed  that  because  of  attitudes  of  foreign 
countries,  there  were  international  trade  functions  that  could  be 
accomplished  more  efficiently  by  Government.  U.S.  export- 
ers need  a  homologation  process  performed  in  the  United  States 
that  is  acceptable  to  foreign  countries'  importing  author- 
ities. NVLAP  or  a  form  of  it  is  needed  to  verify  laboratory 
competence  to  perform  the  required  tests.  In  addition,  exporters 
need  a  system  where  an  organization,  acceptable  to  import- 
ing countries'  authorities,  issues  documents  attesting  to  review 
and  findings  of  compliance  when  test  results  are  found  to  meet 
the  importing  countries'  regulatory  requirements. 


Needs  of  State  and  Local  Governments  (page  6 1 ) 

Constitutional  police  powers  granted  to  the  States  include 
those  assuring  healthful  and  safe  buildings  and  building 
products,  including  appliances.  Donald  Pinkerton  pointed 
out  that  State  and  local  governments  must  be  assured  that  a 
system  is  in  place  that  provides  for  a  minimum  acceptable 
level  of  performance,  safety  and  useful  life  of  materials  and 
products.  He  noted  that  State  and  local  governments  are  gener- 
ally opposed  to  the  concept  of  self  certification,  and  in  some 
instances  must  deny  the  acceptance  of  new  products  and  tech- 
nology when  recognized  standards  and  test  methods  are  not 
available.  Pinkerton  observed  that  State  and  local  governments 
make  widespread  use  of  product  standards,  certification, 
and  laboratory  accreditation  in  regulation  and  procurement 
activities.  Use  is  prescribed  in  a  number  of  State  laws  and 
local  ordinances  that  vary  among  jurisdictions,  thus  burden- 
ing both  laboratories  and  product  manufactuers. 

Citing  several  existing  laboratory  accreditation  programs 
dealing  with  building  products,  Pinkerton  conjectured  about 
problems  for  building  officials  should  these  programs  offer 
different  findings  in  regard  to  the  accreditation  of  a  labora- 
tory. He  noted  that  the  intent  of  the  National  Conference  of 
States  on  Building  Codes  and  Standards  (NCSBCS)  Laborato- 
ry Accreditation  Program  is  to  use  existing  accreditation 
systems  when  available.  NCSBCS  is  discussing  with  NVLAP 
and  AALA  participation  by  the  States  in  their  programs. 

Pinkerton  stated  the  need  for: 

•  A  general  agreement  by  all  involved  parties  that  a  special- 
ized or  programmatic  voluntary  accreditation  system  is 
desirable; 

•  Acceptance  throughout  the  United  States  of  laboratories 
accredited  by  the  system;  and 

•  Establishment  of  an  advisory  council  of  State  and  local 
officials  to  make  Federal  Government  and  others  aware 
of  concerns  and  needs  regarding  imported  building  prod- 
ucts and  appliances. 

Pinkerton  concluded  that  a  voluntary  system  acceptable  to 
both  the  private  and  public  sector  must  be  established  if  Federal 
legislation  on  the  subject  is  to  be  avoided.  He  noted  that 
NCSBCS  wants  to  become  an  equal  partner  in  such  a  system. 

Needs  of  Federal  Regulators  (page  63) 

Licensees  of  the  Nuclear  Regulatory  Commission  (NRC) 
are  required  to  measure  the  radiation  dose  received  by  work- 
ers (personnel  dosimetry),  measure  the  amount  of  airborne 
radioactive  material  ingested  by  the  body  (bioassay),  and  sam- 
ple the  environment  for  radioactive  material  content  (en- 
vironmental monitoring).  In  his  paper,  "Advantages  to  the 
Nuclear  Regulatory  Commission  of  Third-Party  Laboratory 
Accreditation  Programs,"  Robert  Alexander  noted  that 
personnel  dosimetry,  bioassay,  and  environmental  monitor- 
ing all  require  competent  laboratory  performance  in  which 
NRC  must  be  confident.  Because  of  limitations  on  NRC's  staff 
and  resources,  NRC  plans  to  use  other  laboratory  accredita- 
tion programs  based  on  performance  testing  and  quality- 
assurance  inspection.  The  plan  involves  adopting  an  appropriate 
consensus  performance  standard,  including  quality  assurance 
criteria,  and  mandating  a  requirement  for  use  of  accredited 
laboratories  after  establishment  of  an  operational  program 
by  a  laboratory  accreditation  system  selected  by  NRC. 

Observing  that  the  plan  has  been  initiated  for  personnel 
dosimetry  and  bioassay  utilizing  NVLAP,  Alexander  identi- 
fied advantages  and  disadvantages  for  NRC,  for  industry,  for 
nuclear  workers,  and  for  the  public.  Advantages  for  NRC  are 
that  NVLAP  has  the  necessary  legislative  authority,  liaison 
staff,  accrediting  experience,  proficiency  testing,  inspection 
processes,  and  criteria  components  to  serve  NRC  requirements. 
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NRC  supplies  minimal  staff,  no  long-term  financial  commit- 
ments, and  is  not  involved  in  possible  disputes.  Other  govern- 
ment agencies  can  use  these  programs  without  funding  commit- 
ments. Disadvantages  and  potential  problems  of  using  NVLAP 
are  that  NRC  must  fund  development  of  the  accreditation  pro- 
grams and  costs  of  radiation  sources  and  the  approach  may  be 
viewed  as  an  expansion  of  Federal  regulation  over  industry. 
Problems  will  arise  if  an  inadequate  number  of  laboratories 
qualify,  and  for  an  interim  period  NVLAP  will  need  to  rely  upon 
the  NBS  Center  for  Radiation  Research  for  technical  support. 

For  industry,  laboratory  accreditation  programs  provided 
by  NVLAP  will  promote  better  quality  control,  accuracy,  and 
credibility  of  test  results  leading  to  better  laboratory '  per- 
formance and  reliability  and  fewer  customer  demands  for  their 
own  assessments  of  laboratory  capability.  Accreditation  will 
provide  laboratories  with  advertising  advantages  and  will  allow 
them  more  time  than  a  regulatory  action  to  correct  problems 
and  deficiencies.  Disadvantages  to  industry  relate  to  the  ini- 
tial and  continuing  costs  of  maintaining  accreditation,  the 
possible  consequences  of  losing  or  failing  to  achieve  accred- 
itation, and  the  possible  reluctance  of  accredited  laboratories  to 
introduce  new  innovative  techniques. 

Advantages  for  affected  nuclear  workers  will  be  more  as- 
surance that  employers  are  using  competent  laboratories, 
and  producing  accurate  and  verifiable  measurement  results, 
appropriately  documented  and  maintained  as  required  by 
NVLAP  criteria  for  accreditation.  This  may  assist  litigation 
and  is  particularly  important  in  assessing  the  long-term  bio- 
logical effects  of  low-level  radiation.  A  disadvantage  to  the 
worker  is  that  the  employee  might  lose  credibility  should  a 
laboratory  lose  its  accreditation.  In  addition,  employers  that 
voluntarily  provide  radiation  protection  services  for  their 
employees  might  terminate  such  laboratory  services  if  costs 
increase. 

Alexander  observed  that  greater  public  confidence  in  lab- 
oratories resulting  from  NVLAP  programs  could  be  damaged  if 
large  numbers  of  laboratories  were  to  fail  to  achieve  accred- 
itation. In  addition,  he  noted  that  the  public  will  indirectly 
pay  the  costs  of  these  accreditation  programs.  Alexander 
concluded  that  such  accreditation  programs  will  contribute 
to  U.S.  radiological  health  protection  at  a  cost  that  is  small 
when  compared  to  the  benefit  to  be  derived. 

Needs  of  the  Consumer  (page  65) 

Consumers'  interest  in  laboratory  accreditation  is  presently 
secondary  to  their  interest  in  product  standards  and  certifi- 
cation. David  Swankin  defined  "consumer"  as  the  end-use 
buyer,  not  others  such  as  industrial  buyers  and  users.  Consumer 
interest  is  based  on  the  widely  accepted  consumer  rights  first 
introduced  by  President  Kennedy:  the  right  to  be  informed, 
the  right  to  choose,  the  right  to  safety,  and  the  right  to  be  heard. 

Regarding  the  consumers'  right  to  be  informed,  Swankin 
raised  the  issue  of  whether  a  laboratory  accreditation  system 
should  allow  laboratories  and  laboratory  clients  to  advertise 
a  laboratory's  accredited  status  to  the  consuming  public. 
Whereas  some  claim  that  such  advertisements  would  be  in- 
terpreted as  product  certification,  others  claim  that  it  can  pro- 
vide useful  information  to  end-use  consumers.  Swankin  said 
he  believed  that  laboratory  clients  should  not  be  allowed  to 
advertise  that  consumer  products  have  been  tested  by  an  ac- 
credited laboratory.  On  the  other  hand,  a  laboratory  should 
be  allowed  to  advertise  to  potential  clients  that  it  is  accredited. 

As  to  the  consumers'  right  to  choose,  Swankin  based  his 
position  on  the  general  proposition  that  monopolies  ill-serve 
consumers.  Therefore,  consumers  are  better  served  if  product 
suppliers,  particularly  small  businesses,  have  available  quality 
testing  services  of  competing  accredited  laboratories.  This  is 
because  monopolies  can  lead  to  unjustified  high  prices  which 
are  passed  to  the  consumer. 


Swankin  observed  that  accreditation  programs  should  be 
establised  only  when  needed.  They  must  be  fair  and  unbiased, 
and  they  must  be  perceived  as  such.  They  must  be  adminis- 
tered so  that  everyone  is  not  always  accredited.  If  everyone  is 
accredited,  it  is  time  to  reconsider  the  need  for  accreditation. 

Laboratory  accreditation  can  enhance  the  consumers'  right  to 
safety.  Swankin  noted  that  laboratory  accreditation  systems 
have  the  opportunity  to  exert  an  influential  role  in  upgrading 
safety  standards  relied  upon  by  consumers.  An  accreditation 
body  has  the  prestige,  influence,  and  knowledge  to  identify 
shortcomings  in  safety  standards  for  the  standard  devel- 
opers. This  public  service  would  enhance  the  prestige  of  lab- 
oratory accreditation  systems. 

Important  to  the  consumers'  right  to  be  heard  is  the  con- 
sumers' interest  in  the  currently  popular  issue — the  respec- 
tive roles  of  the  public  and  private  sectors.  However,  Swankin 
did  not  see  the  public  versus  private  sector  aspect  of  the 
NVLAP/ AALA  question  as  being  the  main  issue.  Either  system 
could  administer  a  laboratory  accreditation  program  well  or 
poorly.  Swankin  described  the  NVLAP/AALA  question  as 
an  unnecessary  "turf  battle  that  should  be  avoided,  as  it  di- 
verts attention  away  from  the  real  effort  that  is  needed. 

Swankin  claimed  that  the  consumer  is  best  served  by  labo- 
ratory accreditation  systems  with  the  most  integrity,  the  best 
quality,  the  most  efficient  and  cost  effective  processes,  the 
best  accountability,  and  which  display  the  greatest  sense  of 
public  responsibility.  Acceptable  systems  must  maintain 
standards  of  excellence  without  encouraging  monopolistic  prac- 
tices. Private  sector  programs  like  AALA  must  earn  accept- 
ability by  assuring  accountability,  which  should  be  built  into 
government  programs.  Government  accreditation  programs 
must  overcome  bureaucratic  problems  to  achieve  the  efficiency 
and  cost-effectiveness  more  readily  attained  by  private  sec- 
tor programs.  However,  efficiency  will  be  judged  on  the  basis 
of  equality  of  programs. 

Swankin  stated  that  NVLAP  should  not  have  an  exclusive 
charter  in  the  laboratory  accreditation  field,  but  also  indicated 
that  AALA  and  other  private  accreditation  programs  should 
not  have  status  that  they  do  not  earn.  The  proposal  that  NVLAP 
serve  to  accredit  laboratory  accreditation  programs  could  be 
a  good  idea  for  the  future,  when  private  sector  programs  demon- 
strate their  quality,  integrity,  and  accountability.  Then  one 
could  compare  accreditation  programs  in  regard  to  service  to 
small  laboratories,  investigatory  processes,  advertising  policies, 
accountability,  efficiency,  adaptability  to  new  technologies, 
and  service  to  the  public  interest.  Swankin  suggested  that  a 
small,  broadly  representative  group  might  be  assembled  to 
prepare  a  5-year  plan  with  measurable  milestones.  Its  goal 
would  be  the  evolution  of  NVLAP  into  an  accreditor  of 
accreditors. 

DISCUSSION 

One  attendee  wondered  how  very  broad  generic  criteria,  such 
as  ASTM  standard  E548,  can  be  used  to  properly  support 
accreditation  programs  based  either  on  product  areas  or  dis- 
ciplines. When  are  specific  technical  criteria  needed  for  a  valid 
accreditation  program  developed,  and  how  are  specific  criteria 
developed  for  a  program  based  upon  broad  disciplines?  It  was 
noted  that  work  is  underway  by  various  ASTM  committees 
for  different  product  areas.  AALA  had  asked  ASTM  Commit- 
tee E36  to  coordinate  these  splintered  activities  within  indi- 
vidual discipline  accreditation  standards.  Standards  of  criteria 
are  needed  that  cover  all  the  capabilities  of  the  laboratory, 
whether  it  is  a  manufacturer's  specialized  product  testing  labo- 
ratory or  a  diversified  independent  laboratory.  It  was  observed 
that  accreditation  criteria  standards  are  generally  very  broad, 
such  as  ASTM  E699  covering  test  methods  developed  by  ASTM 
Committee  E6  on  buildings  and  structures. 
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CRITERIA  FOR  RECOGNIZING 

LABORATORY  ACCREDITATION  SYSTEMS 
ASTM  Committee  E36  (page  68) 

Gerald  Berman's  paper,  "Work  of  ASTM  Committee  E36 
on  Criteria  for  Testing  Laboratory  Evaluation  and  Accredi- 
tation," noted  the  accomplishments  and  activities  of  this 
committee  since  it  was  established  in  1973.  To  date,  Committee 
E36  has  developed  and  promulgated  ASTM  Standard  E548, 
"Recommended  Practice  for  Generic  Criteria  for  Use  in  the 
Evaluation  of  Testing  and  Inspection  Agencies."  Widely  refer- 
enced by  many  accreditation  systems,  E548  provides  guide- 
lines on  information  that  laboratory  evaluators  and  accreditors 
should  seek  regarding  laboratory  organization,  human  and 
physical  resources,  operational  procedures,  and  quality 
assurance  practices.  At  present,  it  does  not  specify  mini- 
mum requirements  for  an  organization  to  be  assessed  as 
competent. 

Viewing  a  model  of  an  accreditation  system  as  consisting 
of  an  accrediting  authority,  accreditation  criteria,  and  an  evalu- 
ation and  monitoring  process,  Berman  noted  that  Committee 
E36  has  embarked  on  the  development  of  standard  documents  to 
serve  these  component  elements. 

A  draft  document  has  been  prepared  identifying  the  elements 
and  attributes  that  should  be  present  in  a  laboratory  accred- 
itation system.  A  similar  document  was  presented  at  the  In- 
ternational Laboratory  Accreditation  Conference  (ILAC).  The 
draft  includes  those  attributes  of  a  laboratory  accreditation 
system: 

•  It  should  accredit  testing  laboratories  on  the  basis  of  na- 
tional or  international  standards  for  well-defined  fields 
of  testing,  scientific  disciplines  or  technologies,  or  in  re- 
lation to  specific  products  or  tests. 

•  Its  technical  criteria  for  accreditation  should  be  formu- 
lated by  persons  technically  competent  in  the  relevant  field 
of  testing. 

•  Its  criteria  should  be  published  and  readily  available. 

•  Its  assessors  should  be  impartial  experts  in  the  testing  area 
involved. 

•  Its  assessments  should  include  written  reports. 

•  It  should  reassess  accredited  laboratories  periodically. 

•  It  should  publish  a  list  of  accredited  laboratories  and  the 
scope  of  accreditation,  and  should  maintain  a  record  of 
tests  for  which  each  laboratory  is  accredited. 

Committee  E36  is  also  reviewing  a  controversial  draft  of  a 
standard  covering  generic  criteria  for  use  in  evaluating  and 
accrediting  laboratories.  The  draft  subsumes  the  information 
disclosure  sections  of  E548  by  adding  sections  of  generic 
requirements  to  be  met  by  the  laboratory.  The  requirements 
are  similar  to  those  contained  in  proposed  revisions  of  ISO 
Guide  25.  Berman  noted  that  adding  generic  requirements  to 
the  information  disclosure  sections  of  E548  may  encourage 
harmonization  of  criteria  and  language  used  by  existing 
accreditation  systems.  This  will  give  impetus  to  mutual  rec- 
ognition among  systems  and  reduce  duplicative  evaluations. 
Stressing  that  the  requirements  of  this  draft  document  are 
completely  generic,  Berman  pointed  out  that  specific  bench- 
marks for  determining  compliance  with  generic  require- 
ments would  be  the  province  of  the  accreditor. 

Alternatively,  specific  criteria  for  test  methods  could  be 
established  by  technical  committees  with  responsibility  for 
the  test  methods,  enhancing  the  potential  for  reciprocity  among 
accrediting  systems. 

Berman  mentioned  that  a  new  subcommittee  has  been  formed 
to  define  areas  of  testing  or  disciplines  in  terms  of  test  meth- 
od groupings,  procedures,  or  techniques. 


A  Certifier's  View  of  Accreditation  (page  70) 

In  his  paper,  "Characteristics  of  Laboratory  Accredit- 
ation Systems — The  Product  Certification  Program  Point  of 
View,"  Theodore  Pritsker  defined  "accreditation  as  a  systemat- 
ic approach  to  universal  acceptance  by  numerous  parties." 
He  excluded  individual  relationships  between  purchasers 
and  suppliers.  In  regard  to  "laboratory  accreditation,"  he  sug- 
gested that  it  would  be  unwise  to  limit  the  extent  of  accredit- 
ation under  consideration.  He  noted  that  there  are  several  certi- 
fication programs  which  might  prefer  to  accredit  the  labora- 
tories they  wish  to  use,  and  that  it  might  be  appropriate  to 
subject  some  design  evaluators  or  evaluative  agencies  to  ac- 
creditation. He  considered  four  aspects  of  accreditation 
from  the  certifier's  view — adequate  testing,  relationship 
with  testing  laboratories,  product  liability,  and  minimum 
requirements  of  an  accreditation  system. 

Pritsker  noted  that  the  certifier  needs  laboratories  that 
provide  reliable  results  to  serve  as  a  basis  for  certification. 
He  observed  that  some  certification  programs  use  multiple 
cooperating  laboratories,  others  use  inhouse  laboratories  at 
several  locations.  These  certification  programs  require 
laboratories  of  proven  ability  that  can  produce  results  com- 
parable from  laboratory  to  laboratory.  The  certifier  needs  labo- 
ratories that  are  accredited  by  a  system  with  resources  to  func- 
tion properly. 

Pritsker  suggested  that  the  relationship  between  certifier 
and  testing  laboratory  should  be  minimized.  Certifiers  should 
accept  results  from  properly  accredited  laboratories,  advis- 
ing the  accreditor  if  discrepancies  become  apparent.  Without 
accredited  laboratories,  certifiers  must  "accredit"  them  by 
contractional  arrangements  that  specify  conditions  for 
acceptability,  cancellation,  limitations,  and  costs  of  mainte- 
nance. The  relationship  is  "sticky"  when  the  certifier  is  also 
the  testing  laboratory. 

Regarding  the  issue  of  product  liability,  Pritsker  indicat- 
ed that  several  certifiers  of  safety-related  items  have  been 
held  liable,  but  is  aware  of  no  cases  where  laboratories  or  certifi- 
ers have  been  involved  when  only  product  performance  is  the 
issue.  He  asserted  that  contractural  arrangements  between 
parties  and  the  claims  of  certifiers  and  manufacturers,  rather 
than  accreditation,  are  factors  establishing  responsibility  in 
product  liability  actions.  However,  accreditation  might  enhance 
the  credibility  of  certification  agencies  in  the  courtroom. 

Pritsker  discussed  the  minimum  requirements  of  an  accredit- 
ation system.  Observing  that  the  accreditee  poses  no  problem  in 
definition  and  that  requirements  for  criteria  and  methodolo- 
gy can  be  found  in  standard  references  (e.g.,  ASTM  and 
NVLAP),  he  asserted  that  the  real  question  is,  "Who  is  to  be 
the  accreditor  and  what  are  his  minimum  requirements?".  As  a 
certifier  he  wanted  the  accreditor  of  laboratories  to  have:  tech- 
nical expertise,  competent  personnel,  ability  to  evaluate  and 
transmit  the  current  and  the  latest  methodology,  organi- 
zational/administrative ability,  and  unassailable  and  unques- 
tionable integrity  beyond  reproach. 

According  to  Pritsker,  the  costs  of  accreditation  will  play 
a  minor  part  in  a  laboratory's  budget  if  the  accreditor  meets 
the  above  requirements  and  is  not  trying  to  make  a  profit. 

Pritsker  characterized  an  accreditor  as  an  evaluator  and 
communicator  rather  than  a  police  officer.  Accreditors  should 
inform  their  clients  of  the  latest  developments  in  technology 
and  feed  back  problems  and  experiences  to  the  standards 
writing  agencies.  Accreditors  must  be  open-minded,  self- 
evaluating,  and  sensitive  to  the  impact  of  accreditation.  There 
must  be  appeal  mechanisms  and  the  capability  of  ascertain- 
ing the  propriety  of  denying  or  revoking  accreditation.  The 
accreditor's  staff  should  be  professional  and  motivated  to 
provide  excellence  rather  than  the  status  quo.  The  relation- 
ship between  accreditor  and  accreditee  must  be  one  of  mutu- 
al respect  and  trust. 
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Pritsker  asserted  that  integrity  beyond  reproach  is  the  most 
important  and  absolutely  essential  requirement  for  any 
accreditor.  The  accreditor's  only  motive  must  be  to  upgrade 
the  testing  field  for  the  benefit  of  clients  and  industry.  There 
must  be  no  other  motives,  such  as  financial  concerns  or  put- 
ting all  laboratories  on  an  equal  basis.  The  accreditor  should 
not  promote  the  benefits  of  specific  laboratories  or  of  any  as- 
sociation. Pritsker  asserted  that  no  organization  of  laborato- 
ry members  can  become  an  accreditor  because  its  base  is  in- 
herently suspect. 

Pritsker  observed  that  if  a  basic  requirement  for  an  accreditor 
is  integrity  beyond  reproach,  then  there  is  no  need  for  an 
accreditor  of  accreditors.  Integrity  and  reputation  beyond 
reproach  cannot  be  gained  by  an  additional  layer  of  accred- 
itation. Integrity  and  reputation  must  be  earned.  Accredita- 
tion only  evaluates  performance,  it  cannot  evaluate  self  interest, 
motivation  or  intent.  Pritsker  concluded  that  a  Government 
agency,  such  as  NBS,  must  perform  the  primary  role  in  labo- 
ratory accreditation,  unless  ASTM  or  ANSI  or  a  similar 
organization  offers  to  fill  the  role. 

The  AALA  Proposal  for  Recognizing  Accreditation 
Systems  (page  73) 

In  his  paper,  "General  Guidelines  for  a  Laboratory  Accredit- 
ation System,"  John  Magnotti  recommended  that  the  guide- 
lines for  the  operation  of  laboratory  accreditation  systems, 
as  developed  by  Task  Force  C  of  ILAC,  be  used  by  NVLAP 
to  implement  the  proposed  role  of  serving  as  an  accreditor  of 
accreditation  systems.  Claiming  that  the  purpose  of  his  paper  is 
to  summarize  these  ILAC  guidelines,  which  have  been  endorsed 
by  AALA's  Board  of  Directors,  Magnotti  noted  that  these 
guidelines  are  consistent  with  the  guidelines  being  considered 
by  ASTM  Committee  E36.  According  to  Magnotti,  the  guide- 
lines recommend  that  a  laboratory  accreditation  system 
have  the  following  operational  requirements: 

•The  system  must  be  actively  engaged  in  accreditation  of 
testing  laboratories. 

•  The  system  should  accredit  in  terms  of  nationally  or  in- 
ternationally recognized  standards  or  other  well-defined 
standards  and  test  methods  within  well-defined  fields, 
scientific  disiplines,  or  technologies. 

•  Technical  criteria  should  be  published  and  generally  avail- 
able, and  should  be  formulated  by  appropriate  technical 
experts.  Criteria  should  be  consistent  with  the  current  pro- 
posed revision  of  ISO/ILAC  Guide  25. 

•  Laboratories  should  be  assessed  by  impartial  experts  rigor- 
ously selected  in  accordance  with  clearly  defined  criter- 
ia. Assessments  should  be  supported  by  written  reports. 

•  The  system  should  include  a  broadly  based,  impartial  body 
that  reviews  assessment  reports  and  acts  as  the  technical 
accrediting  authority. 

•The  system  must  provide  continuous  accreditation  by 
inspection,  proficiency  testing,  and  requirements  for 
laboratory  information  updates.  Physical  assessment 
should  be  sufficiently  frequent  to  ensure  competence  and 
credibility. 

•  Lists  of  laboratories  should  be  published,  including  their 
general  capabilities  and  the  scope  of  their  accreditation. 
The  publication  should  include  the  general  features  of  the 
accreditation  system. 

•  The  system's  precise  policy  dealing  with  advertising  by 
accredited  laboratories  should  be  published.  The  policy 
should  specify  the  citation  to  be  used  with  the  system's 
logo  or  acceptable  forms  of  laboratory  advertising. 

•The  system  should  have  fully  documented  procedures, 
including  a  contractual  arrangement  between  the  accredit- 
ing authority  and  accredited  laboratories. 


Magnotti  concluded  that  a  laboratory  accreditation  system 
must  have  complete  and  technically  accurate  documen- 
tation, impartial  and  competent  assessors,  and  clear,  under- 
standable, and  enforceable  policies. 

An  attendee  suggested  that  AALA  was  proposing  a  two- 
tiered  bureaucracy  with  the  inefficiency  that  this  implied.  The- 
odore Pritsker  agreed,  and  noted  that  he  knew  of  no  other  ac- 
creditation program  looking  to  be  accredited,  in  turn,  by  the 
Government.  Magnotti  responded  that  the  AALA  proposal 
did  not  have  both  NVLAP  and  the  accreditors  doing  the  same 
thing,  but  that  the  Government  would  serve  as  the  arbiter  of 
private  sector  accrediting  systems  and  the  necessary  link  to  the 
international  community.  He  observed  that  there  is  need  for 
Government  to  provide  some  consistency  among  U.S.  accred- 
itation systems,  as  required  by  the  international  community. 
Gerald  Berman  noted  that  ASTM  E36  Committee's  intent  is  to 
develop  standards  that  can  serve  as  a  basis  for  such  uniformity. 

An  attendee  asked  as  to  what  was  being  done  to  encourage 
harmonization,  reciprocity,  etc.  with  Canada,  noting  that  Can- 
ada now  has  an  accreditation  system.  Louis  Rossi  of  AALA 
indicated  that  AALA  had  contacted  the  Canadian  Stand- 
ards Council,  received  information  from  them,  and  intended 
to  pursue  it  further. 

Another  attendee  stated  that  it  is  not  necessary  for  Govern- 
ment to  approve  accreditation  systems.  Noting  that  there  is 
an  existing  and  tested  operating  structure  in  the  United  States 
with  criteria  applicable  to  several  areas,  she  inquired  whether 
AALA  has  a  framework  for  accepting  accreditations  by  other 
accreditors.  AALA  representatives  responded  that  they  pro- 
posed that  NVLAP  serve  as  the  accreditor  of  accreditors. 

Another  attendee  stated  that  laboratories  vitally  need  a  com- 
prehensive national  accreditation  system  to  improve  their  own 
capabilities  and  to  drive  inadequate  laboratories  out  of  busi- 
ness. She  noted  that  feuding  between  AALA  and  NVLAP 
should  cease;  neither  system  is  adequate;  some  laboratories 
need  accreditation  by  product,  others  need  accreditation  by 
discipline.  It's  time  to  cooperate  in  developing  a  comprehen- 
sive system  that  can  do  the  job,  she  said. 

The  Certification  Program  of  the  International 
Electrotechnical  Committee  on  Quality  (IECQ) 

(page  74) 

In  the  paper,  "The  IEC's  Way  of  Evaluating  Certifiers  in 
Participating  Countries,"  Howard  Kontje  describes  the  IECQ 
program  as  an  international  certification  system  for  electronic 
components.  The  program  is  a  system  in  which  an  international 
body,  IEC,  in  effect  accredits  a  national  body.  Manufacturers 
in  each  country  may  submit  their  products  to  an  appointed 
National  Supervisory  Inspectorate  (NSI).  Each  NSI  evalu- 
ates the  products  in  accordance  with  the  appropriate  compo- 
nent standard  approved  by  the  system,  surveys  the  manufac- 
turer's facilities,  reviews  the  quality  assurance  program,  and 
supervises  qualification  tests.  It  is  anticipated  that  products 
granted  a  certificate  of  conformity  will  be  accepted  in  other 
countries. 

In  conclusion,  Kontje  emphasized  important  elements  of 
the  IECQ  product  certification  system: 

•  Laboratory  capabilities  are  judged  for  specific  product 
categories  and  in  accordance  with  requirements  for  tests 
as  specified  by  standards  for  those  product  categories. 

•  Laboratories  are  evaluated  as  part  of  the  overall  evalua- 
tion of  manufacturers'  quality  assurance  systems.  For  prod- 
uct certification,  assessment  of  laboratories  cannot  be 
isolated  from  evaluation  of  the  total  quality  assurance 
program. 

•  The  surveillance  program  is  ongoing,  providing  at  least 
yearly  site  visits  to  factories  and  laboratories  to  verify  con- 
tinuing compliance  with  requirements  of  the  system. 
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An  attendee  inquired  about  the  IECQ  fee  structure  for  ac- 
crediting independent  laboratories.  Howard  Kontje  responded 
that  the  estimated  cost  for  approving  a  laboratory  for  testing 
of  a  specific  component  (such  as  a  capacitor)  as  covered  by  a 
sectional  IEC  specification  was  $3,000.  He  noted  that  this 
amount  would  not  be  multiplied  by  the  numbers  of  different 
components  tested.  Economies  would  depend  upon  the  rela- 
tionship of  components  to  the  test  equipment. 

An  attendee  asked  if  UL  ,  as  the  approved  NSI  for  the  United 
States,  has  to  pass  on  to  the  IEC  the  criteria  that  are  used  to 
evaluate  laboratories.  What  kind  of  consistency  and  detail  in 
criteria  from  country  to  country  is  required  by  the  IECQ  acting 
as  an  accreditor  of  acceditors?  Kontje  replied  that  each  country 
is  responsible  for  determining  the  acceptance  criteria  for  labo- 
ratories within  that  country,  and  that  ISO  Guide  25  is  being 
used  as  the  general  guideline  for  such  criteria. 

Another  attendee  asked  if  Government  funding  of  any  sort 
was  involved  in  the  IECQ  program.  Kontje  indicated  that  the 
program  was  a  completely  privately  supported  operation. 

An  attendee  asked  if  the  NSI  is  disqualified  from  doing  the 
component  testing  required  by  the  IECQ  system.  Kontje  in- 
dicated that  UL,  as  the  NSI  for  the  United  States,  will  not 
perform  the  testing  laboratory  function.  UL  will  conduct  check 
tests  to  determine  that  laboratory  output  is  correct.  Howev- 
er, in  many  other  countries  in  the  IECQ  system,  the  NSI  is 
doing  the  testing  of  the  component  itself.  The  French  NSI 
does  all  the  testing  of  the  components. 

The  International  Laboratory  Accreditation 
Conference  (ILAC)  (page  76) 

Howard  Forman  commented  on  the  objectives  of  ILAC  and 
reported  on  the  activity  of  one  of  its  working  groups  in  his 
paper,  "ILAC:  A  Means  for  Removing  Technical  Barriers  to 
Trade  by  Recognizing  Laboratory  Accreditation  Systems  in 
Different  Countries."  He  stated  that  the  objectives  of  ILAC 
are  to  promote  development  of  national  programs  for  accredit- 
ing testing  laboratories,  employing  harmonized  accredit- 
ation criteria,  and  then  to  promote  the  development  of  agree- 
ments by  which  importers  accept  testing  by  accredited  labo- 
ratories in  exporting  countries.  He  asserted  that  an  ultimate 
objective  may  be  to  promote  worldwide  agreement  similar  to 
the  GATT  code. 

Observing  that  42  countries  and  12  international  organi- 
zations have  attended  1  or  more  of  the  5  annual  ILAC  Con- 
ferences held  to  date,  Forman  noted  that,  in  intervening  months, 
various  task  and  working  groups  have  carried  on  relevant  in- 
vestigations as  mandated  by  ILAC  at  its  annual  meetings.  One 
working  group  presented  its  report  to  the  ILAC  81  Confer- 
ence in  Mexico  City,  entitled,  "Information  on  Bilateral  or 
Other  Agreements  for  the  Recognition  of  Laboratory  Accredit- 
ation Systems." 

The  report  identified  two  bilateral  agreements  in  actu- 
al operation.  One  agreement  between  Czechoslovakia  and 
the  German  Democratic  Republic  provides  for  mutual  accep- 
tance of  test  data  without  reliance  upon  laboratory  accredit- 
ation systems.  The  other  identified  agreement  in  operation, 
between  the  Testing  Laboratory  Registration  Council  of 
New  Zealand  (TELARC)  and  the  National  Testing  Authority 
of  Australia  (NATA),  provides  reciprocal  recognition  of 
laboratory  accreditation  systems  with  the  possible  consequence 
of  mutual  acceptance  of  test  data. 

The  ILAC  Working  Group  also  identified  forms  of  recog- 
nition arrangements  other  than  bilateral  agreements.  For  in- 
stance, various  foreign  bodies  accept  test  reports  from  labo- 
ratories accredited  by  the  Danish  National  Testing  Board.  The 
countries  of  the  European  Free  Trade  Association  (EFTA) 
have  established  a  Convention  for  the  Mutual  Recognition  of 
Inspections  Regarding  the  Manufacture  of  Pharmaceutical 


Products.  EFTA  also  has  a  scheme  for  recognition  of  pressure 
vessel  testing  done  in  the  exporting  country.  The  Working 
Group  on  Calibration  Services,  established  by  the  Western 
European  Metrology  Club,  announced  in  1980  an  agree- 
ment, "International  Acceptance  of  Calibration  and  Measure- 
ment Certificates,"  and  in  1981  published  minimum  require- 
ments for  mutual  recognition  of  certificates.  From  its  initial 
study,  the  ILAC  working  group  concluded  that  reciprocal  rec- 
ognition of  accreditation  systems  and  mutual  acceptance  of 
test  data  across  international  boundaries  are  possible  when 
national  bodies  or  authorities  are  involved.  The  working  group 
requested  and  received  approval  at  the  ILAC/81  annual  meet- 
ing to  continue  its  work  and  to  develop  guidelines  that  would 
serve  as  a  basis  for  bilateral  or  other  mutual  agreements.  The 
guidelines  would  include: 

1.  Prerequisites  for  an  agreement 

•  Description  of  accreditation  system  to  be  publicly 
available. 

•  Scope  of  accreditation  to  be  clearly  stated. 

•  National  authority  to  be  competent  to  enter  into  mutu- 
al agreements. 

•  National  authority  to  represent  the  scope  of  testing  in 
agreements. 

•  Systems'  accreditation  criteria  to  be  those  endorsed  by 
ILAC. 

2.  Items  to  be  covered  by  the  agreement 

•  A  communication  channel  with  an  identified  inter- 
national contact  point. 

•  A  channel  for  transmitting  information  on  accredited 
laboratories  and  their  fields  of  expertise. 

•  Provision  for  requests  between  parties  for  additional 
information  regarding  tests  and  services  of  particular 
laboratories. 

•  Provisions  whereby  experts  could  be  interchanged  for 
laboratory  inspections. 

•  Provisions  for  intercomparative  testing. 

3.  Content  and  consequences  of  an  agreement 

The  agreement  should  specify  binding  consequences, 
such  as  a  provision  that  one  party  will  recognize  the  test 
results  or  the  laboratory  accreditation  system  of  the  other 
party  as  equivalent  to  its  own  test  results  or  system. 
An  attendee,  noting  that  the  United  States  has  many  labora- 
tory accreditation  programs  and  that  NVLAP  has  only  three 
programs,  asked  whether  the  U.S.  international  position  would 
be  better  served  if  NVLAP  were  to  serve  as  the  overall  coordi- 
nator of  U.S.  laboratory  accreditation  programs.  He  questioned 
whether  NVLAP  and  NBS  could  be  the  arbitrator  of  all  U.S. 
programs  and  also  accredit  laboratories  and  compete  with  other 
national  systems.  Forman  indicated  that  this  workshop  was  to 
provide  advice  on  this  subject.  Since  the  international  aspect 
regarding  laboratory  accreditation  was  itself  so  new,  Forman's 
opinion  was  that  NVLAP  should  not  change  its  direction. 

The  Organization  for  Economic  Cooperation 
and  Development  (OECD)  (page  79) 

Carl  Morris  outlined  several  aspects  of  OECD's  develop- 
ment of  an  international  approach  to  mutual  acceptance  of 
test  data,  particularly  in  regard  to  chemical  testing  related 
to  health  and  the  environment. 

The  OECD  expert  group,  under  leadership  of  the  United 
States,  was  established  as  a  result  of  a  1978  OECD  council 
decision  giving  high  priority  to  development  of  principles  of 
an  international  Good  Laboratory  Practice  (GLP).  The  expert 
group  was  to  provide  for  international  discussion  and  agree- 
ment on  such  principles  and  also  issues  related  to  implemen- 
tation of  national  GLP  compliance  within  the  international 
framework.  Recommendations  of  the  expert  group  would 
provide  a  basis  for  high-level  OECD  discussions. 
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Seventeen  countries  and  the  Commission  of  the  European 
Communities  participating  in  the  OECD  expert  group  devel- 
oped the  "OECD  Principles  of  Good  Laboratory  Practice." 
The  OECD  council  approved  this  document  in  May  1981  and 
recommended  that  it  be  provisionally  implemented  in  mem- 
ber countries.  Issues  addressed  in  this  document  include:  scope, 
purpose,  and  definitions;  laboratory  organization,  facilities, 
equipment,  and  personnel;  sample  characterization,  han- 
dling, storage,  and  disposal;  reagents  and  solutions;  standard 
operating  procedures  and  study  methodology;  and  proce- 
dures for  health  and  safety,  quality  assurance,  record  reten- 
tion, and  waste  disposal. 

In  May  1981,  the  OECD  council  also  adopted  a  Decision 
Concerning  the  Mutual  Acceptance  of  Data  in  the  Assessment 
of  Chemicals.  This  decision  determined  ". . .  that  data  generated 
in  the  testing  of  chemicals  in  an  OECD  country  in  accordance 
with  OECD  Test  Guidelines  and  OECD  Principles  of  Good 
Laboratory  Practice  shall  be  accepted  in  other  Member 
countries  for  purposes  of  assessment  and  other  uses  relating 
to  the  protection  of  man  and  the  environment." 

Noting  that  attainment  of  this  goal  could  lead  to  elimina- 
tion of  duplicate  testing  and  avoidance  of  non-tariff  barriers 
to  trade,  Morris  observed  the  need  for  countries  to  harmonize 
and  implement  the  OECD  test  guidelines  and  principles  of 
GLP,  and  to  have  in  place  an  internationally  harmonized  na- 
tional GLP  program.  In  its  second  phase  of  activity,  the  ex- 
pert group  has  addressed  the  issues  involved  in  implementing 
the  OECD  principles  of  GLP  at  both  the  national  and  inter- 
national levels. 

At  the  national  level,  the  expert  group  recommended  that: 

•  National  governments  follow  OECD  principles  of  GLP, 

•  National  governments  have  responsibility  to  implement 
a  GLP  compliance  program, 

•  National  programs  provide  laboratory  inspections  and 
audits, 

•  Inspections  and  audits  be  at  sufficient  frequency  to  assure 
continuing  compliance, 

•  Qualified  and  properly  trained  inspectors  and  audit  per- 
sonnel be  used. 

At  the  international  level,  the  expert  group  recommended: 

•  Establishment  of  national  GLP  compliance  programs  to 
assure  application  of  OECD  test  guidelines  and  principles 
of  GLP; 

•  Establishment  of  an  international  mechanism  to  recognize 
national  GLP  compliance  programs; 

•  Development  of  a  notification  system  whereby  the  OECD 
council  can  be  advised  that  a  member  nation  has  in  place 
the  elements  for  mutual  acceptance  of  data; 

•  Regular  and  complete  communication  among  National 
authorities  regarding  compliance  matters,  including  pro- 
visions for  dealing  with  "questioned"  data;  and 

•  An  International  GLP  Forum  to  share  technical  and  ad- 
ministrative matters  regarding  GLP  implementation. 

Morris  stated  that  the  expert  group  has  also  developed 
"OECD  Guidelines  for  National  GLP  Inspections  and  Study 
Audits"  for  use  by  national  authorities  and  inspectors.  The 
expert  group  has  recommended  that  this  document  be  accepted 
for  use  by  member  countries.  In  effect,  OECD  has  developed 
an  international  system  for  mutually  recognition  of  national 
laboratory  accreditation  systems. 

An  attendee  asked  whether  EPA  intends  to  use  the  OECD 
plan  for  the  benefit  of  U.S.  companies,  and  if  so,  when  will 
EPA  announce  it.  Noting  that  the  U.S.  has  been  an  active 
participant  in  the  OECD  developments,  Morris  indicated  that 
the  U.S.  position  will  be  formulated  only  after  the  public  com- 
ment period  in  early  1982.  High  level  OECD  meetings  will 
occur  in  late  1982  and  in  early  1983  after  which  provisional 
implementation  could  begin.  EPA  is  developing  a  proposal 


for  health  effects  testing  which  is  in  fair  harmony  with  FDA 
and  OECD  activity.  The  FDA  and  EPA  compliance  programs 
for  health  and  environmental  testing  are  being  harmonized. 
An  interagency  agreement  provides  EPA  with  FDA  inspec- 
tions of  laboratories  for  health  effects  tests.  EPA  assessors 
are  inspecting  environmental  laboratories  for  compliance  with 
good  laboratory  practice. 

On  the  State-of-the-Art  (page  81) 

In  his  paper,  "Recognition  of  Accrediting  Agencies, 
State-of-the-Art,"  Theodore  Young  describes  the  program 
of  the  U.S.  Department  of  Education  (DOE)  as  representa- 
tive of  the  state-of-the-art  of  an  agency  which  accredits  other 
accreditating  agencies.  He  reviewed  the  history,  scope, 
administrative  structure,  and  procedures  of  the  program, 
and  identified  a  number  of  issues  which  could  relate  to  labo- 
ratory accreditation. 

Currently,  the  U.S.  Secretary  of  Education  is  required  by 
various  statutes  dating  from  1952  to  recognize  and  list  accredit- 
ing agencies  for  postsecondary  education.  The  program  has  pro- 
cedures and  criteria  for  recognition  of  private  sector  accredit- 
ing agencies,  for  recognition  of  State  approval  agencies  for 
vocational  education,  and  for  recognition  of  State  approval 
agencies  for  nursing  education.  Under  these  rules,  some  80  pri- 
vate sector  accrediting  agencies  and  20  State  approval  agencies 
are  recognized.  As  a  group,  these  recognized  agencies  accredit 
about  3000  universities,  colleges,  and  postsecondary  schools  and 
about  8000  specialized  programs  of  postsecondary  education. 

The  process  through  which  the  program  recognizes  accredit- 
ing agencies  has  five  stages.  The  applicant  accrediting  agen- 
cy develops  a  petition  consisting  of  a  narrative  statement  with 
supporting  documentation,  showing  compliance  with  the  criter- 
ia. Next,  the  applicant  submits  the  petition  at  least  3  months 
before  a  scheduled  review  by  the  Advisory  Committee.  The 
staff  then  prepares  an  analysis  of  the  petition,  visits  the  ap- 
plicant agency,  observes  their  administrative  evaluation  and 
accrediting  activity,  and  interviews  agency  staff  and  other 
interested  parties.  An  Advisory  Committee  conducts  a  tran- 
scribed public  hearing,  including  the  petitioning  agency,  the 
staff,  and  requesting  third  parties.  Recommendations  are 
forwarded  to  an  Assistant  Secretary  for  final  decision.  Rec- 
ognition may  be  denied,  deferred,  or  granted  for  a  period  up 
to  4  years.  A  statement  of  the  scope  of  the  agency's  recognized 
accreditation  activities  is  included.  Listings  of  recognized  agen- 
cies are  published  periodically  in  the  Federal  Register  and 
appropriate  brochures. 

Criteria  for  recognition  of  accrediting  agencies,  first  pub- 
lished in  1948,  were  revised  in  1952,  1969,  and  in  1974.  Six 
requirements  in  the  1948  criteria  gradually  increased  to  47 
requirements  in  the  1974  version.  Whereas  the  1948  criteria 
required  an  agency  to  provide  on-site  visits  and  published 
criteria  and  listings,  the  1974  criteria  require  an  agency  to 
also  have  on-going  evaluation  programs,  and  self-analysis 
requirements  for  accredited  schools  involving  faculty,  students, 
staff,  and  other  constituents.  For  recognition,  agencies  are 
now  required  to  have  published  statements  of  key  personnel, 
ownership,  control,  purpose,  and  objective;  published  standards 
and  procedures  for  evaluation,  accreditation,  and  appeal; 
and  written  guidelines  and  procedures  for  on-site  examina- 
tions and  handling  of  complaints. 

Young  noted  one  particular  aspect  of  the  program's  criteria 
for  recognition  of  accrediting  agencies.  The  criteria,  except 
for  the  1948  version,  are  generally  devoid  of  specific  re- 
quirements that  an  accrediting  agency  needs  to  impose  upon 
schools  or  educational  programs;  i.e.,  criteria  for  recognition 
of  accrediting  agencies  do  not  embody  criteria  for  the  accred- 
itation of  schools.  This  is  consistent  with  traditional  Gov- 
ernment policy  that  educational  standards  for  postsecondary 
education  are  the  province  of  the  private  sector  and  the  States. 
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The  record  indicates  that  private  sector  accrediting  agen- 
cies increased  from  5  in  1928  to  78  in  1981,  despite  the  intro- 
duction of  increasingly  complex  criteria,  and  despite  efforts 
by  the  program  and  national  associations  to  control  such  prolif- 
eration. Young  observed  that  rules  and  criteria  of  Education's 
National  Recognition  Program  act  to  discourage  duplication 
of  accreditation  activity  but  do  not  appear  to  discourage 
fragmentation  of  such  activity.  For  instance,  instead  of  a  single 
recognized  accrediting  agency  for  the  health  technology  field, 
there  are  17. 

Young  identifies  a  number  of  issues  and  poses  questions  rela- 
tive to  a  similar  program  in  the  testing  laboratory: 

•  Whereas  the  DOE  is  the  single  Federal  authority  for  educa- 
tion and  depends  wholly  upon  private  and  State  accredit- 
ing agencies,  and  whereas  accrediting  agencies  must  be 
federally  recognized  if  their  members  are  to  be  deemed 
eligible  for  Federal  funding,  similar  compelling  associa- 
tions are  not  apparent  in  the  testing  laboratory  field  for  a 
centralized  Federal  recognition  program  or  for  accredit- 
ing agencies  to  seek  such  Federal  recognition. 

•Accrediting  agencies  for  education  are  considered  to 
provide  a  public  service  and,  for  recognition,  are  required  to 
have  a  governmental  or  quasigovernmental  character. 
Should  a  proposed  recognition  program  in  the  testing  labo- 
ratory field  be  restricted  to  accrediting  agencies  with  a 
similar  charter? 

•  Should  criteria  for  recognition  of  laboratory  accrediting 
agencies  be  limited  to  elements  which  assess  technical  and 
professional  competence  of  laboratories,  or  should  criteria 
also  contain  elements  which  assess  public  concerns  such 
as  accountability,  integrity,  due  process,  etc.?  DOE's 
program  criteria  evolved  from  one  to  the  other  as  its  pub- 
lic profile  grew. 

•To  what  extent  should  fragmentation  of  the  scope  of  lab- 
oratory accreditation  be  controlled?  Can  a  recognition 
program  for  laboratory  accrediting  agencies  place  limits 
on  the  degree  of  specialization?  Are  there  alternatives  to 
an  applicant  accrediting  agency  defining  the  scope  of 
accreditation? 

•  Education's  National  Recognition  Program  minimizes 
duplication  of  accrediting  activities  because  it  attracts 
all  such  accrediting  activity  to  seek  recognition  under 
the  program.  What  enticements  could  a  program  for  lab- 
oratory accrediting  agencies  offer  that  would  encourage 
such  agencies  to  seek  recognition  and  to  submit  to  the  pro- 
gram's requirements  for  coordination? 

One  attendee  asked  for  references  to  the  court  case  cited  in 
the  paper.  The  reference  for  the  District  Court  decision  is  302  F. 
Supp.  459  (1969);  for  the  Court  of  Appeals  decision,  432 
F.2d650  (1970).  The  latter  citation  references  the  Supreme 
Court  position. 

Another  attendee  asked  whether  the  effort  and  costs  involved 
in  DOE's  National  Recognition  Program  had  improved  the 
quality  of  life  over  its  long  history.  Young  observed  that  the 
program  was  first  initiated  to  assist  students  in  selecting  schools, 
and  educators  in  accepting  transfers  and  graduate  students. 
The  program  was  later  mandated  by  legislation,  starting  in 
1952,  to  better  assure  that  billion-dollar  education  subsidy 
programs  were  properly  utilized.  Quality  of  life  was  improved  to 
the  extent  that  students  obtained  more  reliable  guidance  and 
protection  from  fraudulent  educational  programs. 

Another  attendee  asked  whether  DOE's  National  Rec- 
ognition Program  pays  for  audits  and  inspections  conducted 
by  recognized  accrediting  agencies.  Young  indicated  that 
DOE  does  not  fund  accreditation  agency  activities.  Whether 
agencies  pay  their  assessors  probably  differs  from  one  group 
to  another.  The  program's  criteria  require  accrediting  agen- 
cies to  charge  only  reasonable  fees  for  their  accreditation 
services. 


DISCUSSION 

An  attendee  indicated  that  initially  NVLAP  could  estab- 
lish an  accreditation  program  only  if  requested  by  an  outside 
party,  and  only  if  the  need  was  established.  Only  then  could 
NVLAP  establish  standards  and  accreditation  criteria  and 
implement  an  accreditation  program.  Howard  Forman  con- 
firmed that  this  is  the  general  NVLAP  procedure,  7a,  except 
that  the  requestor,  not  NVLAP,  has  to  identify  exisiting 
standards  to  be  used,  as  NVLAP  does  not  develop  standards, 
only  the  criteria  by  consensus  procedures.  The  attendee  asked  if, 
under  additional  NVLAP  procedures,  any  Government  agency 
issuing  standards  could  require  NVLAP  to  establish  an  accred- 
itation program  to  monitor  such  standards.  Could  that  Govern- 
ment agency  also  establish  the  accreditation  criteria  without 
private  sector  participation?  Under  NVLAP,  could  a  Govern- 
ment agency  force  affected  parties  in  the  private  sector  to  parti- 
cipate in  an  accreditation  program  established  by  that  agency? 

An  attendee  noted  that  the  answer  is  "yes,"  as  this  was  done  in 
establishing  the  NVLAP  program  for  carpets.  John  Locke  of 
NVLAP  observed  that  the  NVLAP  Part  7b  procedures,  are 
for  Federal  agencies  already  having  authority  to  determine 
need,  to  establish  standards,  and  to  determine  compliance  of 
products  to  the  standards.  Locke  noted  that  the  NVLAP  proce- 
dures contain  mechanisms  for  participation  of  the  private 
sector.  NVLAP  publishes  a  request  from  the  Federal  agency 
in  the  Federal  Register,  providing  for  a  60-day  comment  period. 
Responses,  with  copies  to  NVLAP,  are  reviewed  by  the  request- 
ing Federal  agency  which  must  decide  whether  it  has  the  right 
and  authority  to  proceed  with  the  requested  accreditation  pro- 
gram. With  concurrence  of  the  Federal  agency  that  all  public 
comments  received  have  been  addressed,  NVLAP  proceeds 
with  the  program.  Howard  Forman  noted  that  in  these  NVLAP 
programs,  NBS  retains  responsibility  for  laboratory  on-site 
investigations  and  proficiency  testing  programs,  and  that  DOC 
makes  the  final  decision  regarding  a  laboratory's  accredita- 
tion. James  Bryson  of  NBS  added  that  any  accreditation  cri- 
teria proposed  by  the  requesting  Federal  agency  must  be  within 
the  framework  of  the  general  criteria  already  established  by 
NVLAP.  A  representative  from  the  requesting  agency  for 
NVLAP's  carpet  program  noted  that  criteria  used  in  that  pro- 
gram were  already  in  Federal  regulations  200.935  and  are  uti- 
lized in  14  existing  HUD  programs. 

An  attendee,  noting  the  close  relationship  between  standards 
development,  laboratory  accreditation,  and  product  certifi- 
cation, asked  if  the  public  sector-private  sector  roles  in 
standards  and  certification  area  could  be  models  for  similar 
roles  in  the  laboratory  accreditation  field.  Howard  Forman 
stated  his  belief  that  standards  development  should  essentially 
be  a  private  sector  activity  and  said  he  believed  that  labora- 
tory accreditation  has  a  different  scenario.  Voluntary  standards 
have  thousands  of  persons  active  in  about  400  organizations 
with  long  histories  of  standards  development.  The  70  or  so 
identified  laboratory  accreditation  programs  are  generally  spe- 
cialized, and  do  not  cover  the  overall  needs  for  laboratory 
accreditation — the  objective  of  the  NVLAP  and  AALA  pro- 
grams. Thus,  there  would  not  be  a  case  of  Government  get- 
ting out  of  something  well  established  in  the  private  sector. 
Forman  indicated  his  support  for  the  establishment  of  AALA, 
but  noted  that  AALA  had  just  started.  Perhaps,  in  the  future, 
when  the  private  sector  had  established  a  track  record,  the 
question  of  Government  involvement  in  laboratory  accredit- 
ation should  be  reevaluated.  The  attendee  agreed,  with  respect 
to  present  day  circumstances,  but  still  favored  the  principle 
of  a  joint  Government/private  sector  effort,  stating  that 
NVLAP  and  AALA,  operating  independently,  have  less  chance 
of  survival.  Earl  Hess  noted  that  Government  officials  fre- 
quently justify  programs  on  the  basis  that  the  private  sector 
is  not  capable  of  filling  the  need.  He  asserted  that  the  private 
sector  is  ready  to  fill  the  need  if  the  government  will  step  aside. 
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Another  attendee  referring  to  the  cost  of  funding  the  pro- 
grams, indicated  that  it  was  important  to  compare  costs, 
particularly  the  costs  of  examining  the  laboratories.  He  noted 
that  the  DOE  program  and  the  IECQ  program  for  electronic 
components  are  self-supporting.  Assessors  for  the  Australian 
program  are  contributed  by  industry.  We  need  to  look  at  the 
implementation  of  the  OECD  activities  by  FDA,  EPA,  and 
other  regulatory  programs,  he  said. 

A  MECHANISM  TO  ACCREDIT  ORGANIZATIONS 
WHICH  ACCREDIT  TESTING  LABORATORIES 
The  AALA  Proposal  (page  92) 

Louis  Rossi,  Chairman  of  AALA,  noted  in  his  paper, 
"Proposal,  To  Transfer  the  Current  NVLAP  System  into  a 
System  for  Accrediting  Private  Accreditation  Systems," 
that  the  concern  of  this  workshop  was  the  future  direction  of 
laboratory  accreditation  and  the  recommendation  that  NVLAP 
assume  the  role  of  accreditor  of  accreditation  systems  and  pro- 
vide the  link  with  the  international  laboratory  community. 
Rossi  pointed  out  legal  and  policy  guidelines  supported  by  the 
Reagan  Administration  as  impetus  for  shifting  laboratory 
accreditation  to  the  private  sector,  noted  the  existence  of  criter- 
ia for  standardizing  and  operating  laboratory  accreditation  sys- 
tems, and  cited  recommendations  to  be  included  in  a  proposed 
regulation  to  be  published  by  DOC  as  a  result  of  this  workshop. 

Regarding  legal  and  policy  guidelines  of  the  current  adminis- 
tration, Rossi  referenced  the  recently  published  Office  of  Man- 
agement and  Budget  (OMB)  Circular  A-119,  stating  that  its 
general  policy  specifies  that  Federal  Government  will  rely  on 
voluntary  standards  for  procurement;  will  participate  in  vol- 
untary standards  bodies  when  in  the  public  interest  and  when 
compatible  with  agencies'  missions;  and  will  coordinate  such 
participation  to  increase  effectiveness  and  to  ensure  that  Feder- 
al views  are  in  the  public  interest.  Rossi  also  noted  the  Reagan 
Administration's  support  of  OMB  Cirular  A-76,  which  intends 
to  enhance  cost-efficient  performance  within  the  Federal  Gov- 
ernment by  using  the  private  market  whenever  possible. 

Rossi  claimed  that  laboratory  accreditation  programs  can 
and  should  operate  in  the  private  sector.  Transfer  of  the  re- 
sponsibility for  accrediting  laboratories  to  the  private  sector 
should  begin  now,  with  the  Federal  Government  assuming  a 
role  as  an  accreditor  of  laboratory  accreditation  systems.  This 
will  relieve  the  current  burden  on  the  Federal  budget.  Begin- 
ning the  transition  process  now  will  phaseout  existing  NVLAP 
programs  as  private  sector  accreditation  systems  respond 
and  refine  their  accreditation  capabilities.  Rossi  noted  that  a 
Federal  precedent  for  programs  to  accredit  accreditation 
programs  has  been  long  established  in  the  DOE  with  its  pro- 
cedures and  criteria  for  recognition  of  systems  that  accredit 
educational  institutions.  A  program  for  accrediting  systems  that 
accredit  laboratories  is  needed  because  manufacturers,  con- 
sumers, and  government  need  a  basis  for  determining  the  com- 
petence and  quality  of  the  large  number  of  existing  laboratory 
accreditation  programs.  Since  laboratories  provide  test  data  to 
support  claims  of  conformity  of  products  to  standards,  labor- 
atory accrediting  systems  provide  an  essential  service. 

Using  AALA  as  an  example,  Rossi  claimed  that  the  private 
sector  is  prepared  to  provide  voluntary  laboratory  accreditation 
as  NVLAP  transforms  its  role  to  that  of  an  accreditor  of  ac- 
creditation systems  and  primary  U.S.  link  with  the  interna- 
tional laboratory  accreditation  community.  AALA,  patterned 
after  Australia's  national  accreditation  system,  organizes  its 
accreditation  system  by  discipline.  Laboratories  are  accred- 
ited for  specific  tests  or  groups  of  tests  within  disciplines  or 
subdisciplines.  This  approach  can  provide  laboratories  with 
an  evaluation  for  their  total  range  of  capabilities,  and  enables 
AALA  to  process  a  substantial  number  of  accreditations  in 
reasonable  time. 


Rossi  observed  that  there  are,  in  the  private  sector,  inde- 
pendent, nonprofit  organizations  dedicated  to  voluntary  labora- 
tory accreditation  which  can  maintain  objectivity  and  balance 
in  accreditation  systems.  In  addition,  many  other  systems  exist 
for  the  basic  purpose  of  certifying  products  and,  in  the  pro- 
cess, accredit  laboratories  which  test  these  products.  Serious 
tasks  facing  private  sector  laboratory  accreditation  systems 
are  providing  for  balanced  representation  of  government  and 
private  sector  interests,  effectively  disseminating  fair  and  com- 
plete information,  controlling  advertising,  and  maintaining 
technically  valid  and  well-accepted  reaccreditation  systems. 

Rossi  noted  that  the  private  sector  cannot  at  this  time  pro- 
vide a  model  for  an  overall  laboratory  accreditation  system. 
It  is  not  certain  how  the  voluntary  laboratory  accreditation 
system  will  evolve  as  a  cooperative  venture  with  Government. 
He  claimed  that  there  will  be  a  maturing  and  possibly  a  con- 
solidation where  one  or  a  few  systems  will  emerge  as  coordi- 
nating bodies  for  private  sector  laboratory  accreditation  ef- 
fort. Rossi  claimed  that  there  is  certain  need  for  a  body  in  the 
United  States  to  accredit  accreditation  systems  and  to  serve 
as  the  link  between  accreditation  systems  in  the  United  States 
and  other  countries,  presumably  within  the  ILAC  structure. 

Regarding  criteria  for  standardizing  and  operating  laborato- 
ry accreditation  systems,  Rossi  pointed  out  that  if  the  Gov- 
ernment accepts  the  proposition  of  accrediting  laborato- 
ry accreditation  systems,  the  evaluation  criteria  for  accred- 
iting such  systems  will  be  of  paramount  importance.  Noting 
that  ILAC  criteria  seem  to  require  additional  work  and  co- 
ordination, he  suggested  that  these  criteria,  endorsed  by  ILAC 
81,  be  used  as  tentative  criteria  subject  to  modification  by 
ILAC  or  by  the  Government  acting  as  an  accreditor  of  accredit- 
ation systems.  Rossi  observed  that  use  of  these  criteria  would 
provide  a  solid  base  for  an  eventual  interlocking  network  of 
global  accreditation  systems.  He  also  noted  that  ASTM 
Committee  E-36  is  developing  similar  criteria  through  the 
consensus  process. 

Rossi  reiterated  highlights  of  these  ILAC  criteria: 

•  Accreditation  systems  must  specify  their  accreditation 
in  terms  of  nationally  or  internationally  recognized  stan- 
dards and  test  methods  in  relation  to  well-defined  fields 
of  testing,  scientific  disciplines  or  technologies,  or  specific 
products  or  tests; 

•  Accreditation  criteria  must  be  published  and  generally 
available; 

•  Evaluation  of  technical  competence  of  laboratories  must 
be  in  terms  of  ISO/ILAC  criteria  consistent  with  ISO 
Guide  25; 

•  Accreditation  systems  must  provide  for  periodic  reas- 
sessments of  accredited  laboratories  and  written  assessor 
reports;  and 

•  An  impartial  and  independent  appeals  procedure  must  be 
available  to  resolve  disputes  associated  with  accreditation. 

Rossi  concluded  by  recommending  that  the  role  of  NVLAP  be 
transformed  to  one  of  accrediting  accreditation  systems  and 
providing  that  critical  link  with  the  international  laboratory 
community,  to  be  accomplished  as  follows: 

1 .  NVLAP  would  establish  no  new  laboratory  accreditation 
programs. 

2.  During  the  transition,  private  sector  accreditation  systems 
would  accept  the  NVLAP  accredited  laboratories  until 
accreditation  expires. 

3.  Documents  concerning  specific  areas  of  the  accreditation 
procedures,  including  applications,  checklists,  advertising 
policy,  and  assessor  qualifications  would  be  reviewed  and 
rewritten  as  necessary. 

4.  The  adoption,  at  least  in  draft  form,  of  the  work  done  by 
Task  Force  C,  Working  Group  One  of  ILAC,  in  creating 
criteria  would  be  used  in  evaluating  laboratory  accred- 
itation systems. 
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DISCUSSION 

Opening  the  workshop  to  questions  and  opinions  from  the 
floor,  the  session  moderator,  Stanley  Warshaw,  noted  that 
AALA's  proposal  included  more  than  transferring  an  exist- 
ing Government  activity  to  the  private  sector.  The  proposal 
includes  the  establishment  of  a  new  Government  effort:  the 
accreditation  of  private  sector  accrediting  bodies.  The  dis- 
cussion that  followed  not  only  responded  to  the  AALA  pro- 
posal, but  also  concerned  the  need  for  laboratory  accredita- 
tion, and  the  significance  of  discipline  versus  product  accredita- 
tion, and  included  questions  about  AALA  and  NVLAP. 

Response  to  the  AALA  Proposal 

Noting  that  the  AALA  proposal  admitted  uncertainty 
with  regard  to  the  model  to  follow  in  switching  Government 
responsibility  for  laboratory  accreditation  to  the  private  sector, 
one  attendee  suggested  that  the  collaborative  effort  between 
the  National  Institute  for  Occupational  Safety  and  Health 
(NIOSH)  and  the  American  Industrial  Hygiene  Association 
(AIHA)  could  be  an  example.  He  stated  that  the  AIHA  ac- 
creditation program  for  industrial  hygiene  laboratories  was 
initially  assisted  by  Government  funding,  particularly  for  a 
proficiency  testing  program,  and  is  now  totally  self-sustaining. 
NIOSH  is  no  longer  technically  involved. 

Howard  Forman  noted  that  NVLAP  intended  to  become 
self-sustaining,  so  that  one  of  the  benefits  claimed  for  the 
AALA  proposal — to  save  money  for  the  Government — is  not 
a  strong  point.  Forman  asked  if  there  might  be  other  reasons 
in  the  public  interest  why  the  change  should  be  made,  such  as 
more  efficient,  meaningful,  or  effective  accreditation.  Rossi 
responded  that  AALA's  proposal  was  based  upon  the  current 
situation  and  not  upon  possible  future  conditions.  At  the  time  of 
the  workshop,  NVLAP  was  not  self-sustaining.  Warshaw 
observed  that  the  AALA  proposal's  intent  was  to  follow  cur- 
rent Administration  policy;  namely,  to  transfer  Government 
activity  to  the  private  sector  when  the  private  sector  is  able 
to  conduct  such  activity. 

Another  attendee  asked  why  an  organization  such  as  his, 
currently  accredited  by  and  satisfied  with  the  NVLAP  sys- 
tem, should  have  interest  in  the  AALA  proposal.  What  is  the 
benefit  of  AALA  over  NVLAP  accreditation?  Rossi  indicat- 
ed that  AALA  did  not  propose  to  be  the  only  accreditation 
system,  or  to  provide  better  benefits  to  the  accreditee.  The 
AALA  proposal  was  that  any  accreditation  system  should  be 
under  an  umbrella  such  as  that  to  be  provided  by  NVLAP. 
The  attendee  asked  how  AALA's  proposed  accreditation 
process  would  differ  in  operation  from  the  current  NVLAP 
process.  To  clarify  the  question  Warshaw  asked,  if  AALA 
picked  up  the  NVLAP  activity,  would  laboratories  be  accredit- 
ed for  product  testing  or  on  a  discipline  basis?  Rossi  stated 
that,  following  a  transition  period,  laboratories  would  be  ac- 
credited on  the  basis  of  discipline  standards. 

Noting  that  although  AALA  apparently  believes  that  con- 
current and  independent  operation  with  NVLAP  is  unsatis- 
factory and  that  the  AALA  proposal  allows  for  concurrent 
operation  of  more  than  one  accreditation  system,  Howard 
Forrnan  asked  how  the  AALA  proposal  would  help  AALA  or 
the  public  interest.  Rossi  indicated  that  he  couldn't  answer 
this  question,  as  he  didn't  know  how  private  sector  accred- 
itation systems  would  evolve  under  AALA's  proposal.  Warshaw 
stressed  that  the  AALA  proposal  would  allow  practically 
any  accreditation  system  that  wished  to  be  accredited  by  the 
Government  to  be  recognized. 

Another  attendee  observed  that  if  the  Federal  Govern- 
ment accredits  accreditors  and  the  accreditors  do  the  work 
the  Federal  Government  is  now  doing,  it  would  seem  that  in- 
creased,  rather  than  reduced,  costs  would  result.  Rossi 


expressed  the  opinion  that  NVLAP  accreditation  on  a  prod- 
uct basis  is  too  costly  and  time  consuming.  He  said  that  AALA 
believes  that  many  of  the  same  objectives  can  be  accomplished 
by  accrediting  on  the  basis  of  discipline  standards. 

Gerald  Berman  of  NBS  noted  that,  under  the  AALA  pro- 
posal, AALA  could  potentially  have  one  patron  and  NVLAP 
one  client — not  a  very  efficient  or  effective  use  of  Federal  funds. 
He  asked  whether  AALA  had  identified  other  accrediting  sys- 
tems that  would  like  accreditation  by  NVLAP.  Rossi  indicated 
that  a  purpose  of  this  workshop  was  to  answer  this  question. 
No  other  accrediting  systems  were  identified. 

An  attendee  stated  that  it  is  important  in  evaluating  an  ac- 
creditation system  to  assess  the  management  function.  He  noted 
that  NBS  is  a  recognized  authority  for  measurement  in  tech- 
nological areas.  The  AALA  proposal  provided  that  NVLAP, 
under  NBS,  would  become  an  assessor  of  accreditation  man- 
agement rather  than  an  assessor  of  technological  activity. 
He  suggested  that  whether  Congress  would  fund  such  NBS 
activity  would  require  review  by  appropriate  parties. 

Earl  Hess  reiterated  the  point  made  in  his  paper — that 
multidiscipline  testing  laboratories  and  their  customers 
need  comprehensive  laboratory  accreditation  programs,  a  need 
that  has  not  been  served  by  Government,  specifically  NVLAP's 
product-oriented  laboratory  accreditation  programs.  Because 
this  need  had  been  unmet  for  10  years,  multidiscipline  labo- 
ratories had  supported  and  developed  AALA's  discipline- 
oriented  approach,  putting  their  reliance  in  the  private  sec- 
tor. If  this  was  not  the  right  answer,  he  asked,  what  were  the 
multidiscipline  laboratories  and  the  users  to  do — wait  for  devel- 
opment of  accreditation  programs  that  serve  this  need,  under 
NVLAP's  new  procedures  under  Part  7c,  or  the  initiation  and 
development  of  some  new  program?  It  would  take  Government 
too  long  to  accomplish  this,  he  said.  Warshaw  responded  that 
the  significant  difference  between  the  Government  and  pri- 
vate sector  approach  is  the  due  process  checks  and  balances 
built  into  Government  actions.  He  noted  that  the  proceedings  of 
this  workshop  would  be  published  in  February  1982.  Suggested 
alternatives  contained  in  the  proceedings  wouuld  need  to  be 
published  for  comment  in  the  Federal  Register — another  30-  to 
60-day  period.  If  serious  objectives  did  not  arise,  it  would  likely 
be  next  fall  before  alteration  of  the  current  NVLAP  could 
occur.  On  the  other  hand,  the  referenced  NVLAP  procedures, 
Part  7c,  were  in  effect  and  could  be  implemented  immediately  to 
establish  needed  programs.  Hess  observed  that  this  response 
was  the  best  reason  given  for  switching  to  the  private  sector, 
where  things  can  happen  expeditiously.  Warshaw  noted  that 
some  others  believe  that  private  sector  expediency  is  sometimes 
achieved  at  the  expense  of  needed  visibility,  public  scrutiny, 
and  auditing. 

Another  attendee  stated  that  accreditation  by  the  Gov- 
ernment rather  than  the  private  sector  could  reduce  some  of 
the  duplication  of  accreditation  programs,  and  would  be  more 
readily  accepted  by  foreign  governments. 

The  Need  for  Laboratory  Accreditation 

One  attendee  noted  that  the  AALA  proposal  mentioned  a 
strong  demand  for  third-party  accreditation.  He  asked  for 
an  identification  of  this  demand  from  other  than  commercial 
laboratories.  Another  attendee  wanted  to  know  what  body  of 
facts  substantiated  the  need  for  a  centralized  accreditation 
system.  Louis  Rossi  responded  that  the  AALA  proposal  ref- 
erenced needs  in  the  international  area,  mentioning  ILAC's 
attempt  to  identify  national  laboratory  accreditation  programs. 
He  also  mentioned  the  interest  in  a  national  accreditation 
system  as  expressed  at  this  workshop  by  the  National  Con- 
ference of  States  on  Building  Codes  and  Standards  and  by 
the  National  Institute  of  Building  Sciences.  Warshaw  observed 
that  market  data  was  not  available  to  demonstrate  the  need 
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for  third-party  accreditation,  but  if  there  was  no  need  there 
would  be  no  customer  demand  in  this  free  enterprise  system. 
Another  attendee  stated  that  this  workshop,  concerning 
third-party  accreditation,  should  disclaim  any  intent  to  sell 
a  need  for  accreditation.  Warshaw  noted  that  the  workshop 
was  in  response  to  requests  from  the  private  sector,  and  was 
not  selling  anything.  Another  attendee  claimed  that  thousands 
of  people  in  the  coal  industry  demand  and  need  third-party 
accreditation.  A  different  attendee  indicated  that  his  company 
had  been  anticipating  a  national  accreditation  system  for  labo- 
ratories, particularly  in  environmental  monitoring.  He  noted 
that  they  had  initiated  a  voluntary  good  laboratory  practices 
program,  and  now  were  establishing  an  internal  accredit- 
ation program. 

An  attendee  indicated  that  part  of  the  record  regarding  need 
for  laboratory  accreditation  had  not  been  given  at  this  work- 
shop. He  referred  to  the  hearings  held  in  the  1970s,  including 
the  OSHA  hearings  on  laboratory  accreditation.  A  major  reason 
for  these  hearings  derived  from  the  practices  of  States,  mu- 
nicipalities, and  OSHA  to  require  listing  or  labeling  of  prod- 
ucts (certification)  by  nationally  recognized  laboratories.  There 
is  still  need  for  a  system  to  recognize  such  laboratories.  This 
subject  was  also  discussed  in  the  FTC  hearings  relating  to  stan- 
dards and  certification.  He  noted  that  AALA,  under  a  small 
contract  with  OSHA,  developed  a  system  and  criteria  for  ac- 
crediting laboratories  that  certify  occupational  use  prod- 
ucts. He  observed  that  this  system  plan  has  yet  to  be  imple- 
mented by  OSHA,  but  is  being  encouraged  by  a  number  of 
States.  (See  OSHA  letter  in  Part  5  of  these  proceedings.)  John 
Locke  of  DOC  mentioned  a  related  need.  He  noted  that  there 
is  an  ANSI  program  for  accrediting  certification  organizations, 
but  this  was  not  the  only  need.  Many  laboratories  wanted  to 
be  recognized  for  the  testing  of  products  rather  than  for  pro- 
viding quality  control  and  other  assurance  requirements  of  a 
certification  system.  The  need  of  these  laboratories  was  served 
by  laboratory  accreditation  systems.  Ted  Pritsker  did  not  agree, 
claiming  that  laboratories  serving  certification  programs 
are  normally  approved  by  the  certification  program.  An  at- 
tendee did  see  a  difference  between  accrediting  laboratories 
and  accrediting  certification  programs.  For  instance,  OSHA 
would  use  AALA  to  accredit  laboratories  serving  certification 
programs,  where  OSHA  would  retain  responsibility  for  assuring 
that  the  functions  of  the  certifying  body  are  adequate.  In 
regard  to  ANSI's  accreditation  of  certification  programs, 
he  noted  that  there  had  been  little  demand  for  the  service 
to  date. 

Howard  Forman  suggested  that  a  market  survey  be  conduct- 
ed to  determine  who  really  wants  laboratory  accreditation, 
other  than  those  who  have  mandated  such  requirements  in  regu- 
lations or  in  contracts.  Then  the  type  of  accreditation  system 
that  would  best  serve  the  need  could  be  determined.  An  at- 
tendee suggested  that  such  needs  be  determined  before  any 
more  accreditation  programs  are  started.  He  noted  that  his 
laboratory  is  accredited  by  NVLAP  because  the  Govern- 
ment requires  accreditation  for  thermal  insulation  tests.  His 
laboratory  had  the  choice  of  using  NVLAP  or  hiring  outside 
services  of  accredited  laboratories.  But  another  attendee 
disagreed,  believing  that  manufacturers  and  the  testing  industry 
created  the  need.  He  noted  that  as  an  engineer  he  couldn't 
obtain  reliable  engineering  information.  Someone  pointed 
out  that  the  aircraft  industry  required  laboratory  accredita- 
tion in  the  early  1960s.  Because  of  conflict-of-interest  con- 
cerns, ACIL  rejected  the  idea  of  becoming  a  laboratory  ac- 
creditation organization,  and  thereafter  sought  Government 
assistance.  Someone  else  pointed  out  that  voluntary  labora- 
tory accreditation  was  for  those  industries  that  need  it.  If  you 
didn't  need  it,  you  didn't  have  to  use  it.  A  person  noted  the 
propensity  for  voluntary  systems  to  become  de  facto  manda- 
tory systems,  particularly  in  international  trade. 


Significance  of  Product  Versus  Discipline  Accreditation 

Two  attendees  pointed  out  that  the  AALA  proposal  included 
one  issue  that  needs  attention:  the  product  versus  discipline 
approach  to  accreditation.  Rossi  responded  that  although 
accreditation  by  discipline  encompasses  much  more  than 
accreditation  by  product  area,  both  approaches  were  alike  in 
some  respects.  Both  approaches  examined  performance  of  spe- 
cific test  methods  or  groups  of  test  methods.  He  suggested 
that  the  latest  NVLAP  proposal  for  a  program  in  acoustical 
testing  was  really  a  discipline  oriented  laboratory  accredita- 
tion program. 

Gerald  Berman  of  NBS  stated  that  the  difference  between 
the  product  and  discipline  approach  to  accreditation  was 
primarily  a  matter  of  semantics.  He  noted  that  the  referenced 
NVLAP  program  in  accoustical  testing  included  some  50  test 
methods  which,  taken  together,  might  constitute  an  acoustic 
testing  discipline.  Peter  Forrest  of  the  National  Testing  Labora- 
tory Accreditation  Service  (NATLAS)  of  England  agreed  with 
Berman.  He  observed  that  NATLAS,  NATA  of  Australia,  and 
NVLAP  of  the  United  States  all  accredit  laboratories  to  carry 
out  particular  tests  or  types  of  tests.  Another  observer  indi- 
cated that  if  one  were  to  evaluate  a  concrete  testing  laboratory 
on  the  basis  of  ASTM  standard  E329,  using  the  discipline- 
oriented  procedures  of  the  Australian  NATA  program,  one 
would  have  to  evaluate  the  laboratory  for  30  to  40  disciplines 
or  subdisciplines. 

Questions  Concerning  NVLAP  or  AALA 

Louis  Rossi  indicated  in  response  to  a  question  that  AALA 
was  a  nonprofit  organization,  as  recognized  by  the  Internal 
Revenue  Service,  sustained  by  membership  dues,  contributions, 
and  accreditation  fees. 

Ted  Pritsker  expressed  the  opinion  that  the  AALA  proposal, 
in  essence,  requested  the  replacement  of  NVLAP  accredita- 
tion activity  by  AALA.  He  said  the  workshop  should  have  been 
provided  background  information  on  AALA:  its  financial  capa- 
bility, its  inspection  procedures,  its  appeal  mechanisms,  and 
its  organizational  structure.  Warshaw,  moderator  of  the  ses- 
sion, asked  if  AALA  would  provide  a  background  briefing  to 
the  workshop.  Pritsker  indicated  that  such  a  briefing  at  the 
end  of  the  workshop  would  only  contribute  to  the  public  re- 
cord of  the  workshop,  but  would  not  provide  attendees  an 
opportunity  to  think  about  it  or  to  question  it.  Rossi  of  AALA 
observed  that  the  planning  meeting,  which  was  attended  by 
Pritsker,  had  not  scheduled  a  presentation  of  an  AALA  back- 
ground paper,  and  therefore  AALA  was  not  prepared  to  pro- 
vide such  a  briefing.  Rossi  noted  that  the  workshop  was  as- 
sembled to  consider  a  proposal  made  by  AALA — not  to  learn 
about  the  AALA  program.  Warshaw  observed  that  planning 
may  have  been  inadequate  regarding  the  need  for  briefings 
on  AALA  and  NVLAP,  but  this  should  not  hamper  discussions 
of  the  main  issue — whether  the  Government  should  alter  its 
role  in  accreditation,  and  if  so,  how? 

An  attendee  requested  that  two-page  explanations  of  AALA 
and  NVLAP  be  included  in  the  workshop  proceedings,  with  a 
matrix  matching  up  the  key  elements  of  both  programs.  He 
suggested  that  a  task  group  of  AALA  and  NVLAP  represen- 
tatives be  assembled  to  prepare  these  documents.  Rossi  request- 
ed that  a  recent  ASTM  article  on  AALA  be  included  as  an 
addendum  to  the  proceedings.  Warshaw  indicated  that  these 
requests  would  be  considered,  subject  to  concerns  regarding 
the  cost  and  size  of  the  proceedings.  He  noted  that  the  NVLAP 
program  was  described  in  the  Federal  Register  and  in  condensed 
summaries  available  at  the  workshop's  registration  desk.  He 
also  referenced  the  ASTM  article  describing  AALA  in  a  paper 
authored  by  Roger  Amorosi  appearing  in  ASTM  Standard- 
ization News,  Volume  8,  Number  11,  November  1980. 
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Another  attendee  expressed  concern,  but  was  unfamiliar 
with  the  mechanisms  of  the  NVLAP  and  AALA  programs. 
He  noted  that  NVLAP's  listing  of  accredited  laboratories 
includes  the  laboratories  of  many  suppliers.  He  interpreted 
this  to  mean  that  such  suppliers  were  now  accredited  by  the 
Federal  Government  to  certify  their  own  products.  Warshaw 
said  that  such  interpretation  was  wrong.  He  noted  that  accredit- 
ation was  concerned  with  a  laboratory's  having  capability  to 
conduct  certain  tests  and  procedures.  Accreditation  did  not 
concern  itself  with  requirements  for  product  certification,  such 
as  continued  quality  control.  The  attendee  observed,  howev- 
er, that  in  laboratory  accreditation  the  laboratory's  equipment 
and  personnel  are  certified.  A  laboratory  was  accredited  to 
perform  specific  tests.  If  the  laboratory  performed  such 
tests,  the  laboratory  user  must  assume  that  they  were  certi- 
fied tests.  James  Bryson  of  NBS  commented  that  NVLAP  did 
not  certify  people  or  equipment.  He  said  that  NVLAP  de- 
termined that  laboratory  personnel  were  capable  of  performing 
a  test  in  accordance  with  the  standard,  and  that  equipment 
was  of  the  correct  type  and  properly  calibrated.  Warshaw  noted 
that  ISO  definitions  distinguish  between  laboratory  accred- 
itation and  product  certification,  as  pointed  out  by  Baron 
Whitaker's  presentation.  Laboratory  accreditation  could  be 
considered  as  an  incremental  step  in  product  certification. 

FORMAL  STATEMENTS  PRESENTED 
BY  ATTENDEES 

Six  formal  statements  were  presented  during  discussion 
periods  of  the  workshop.  These  statements  are  presented  in 
their  entirety  in  Part  4  of  these  proceedings.  A  summary  of 
these  statements  follows: 

A  Statement  on  Laboratory  Accreditation  by  the 
National  Institute  of  Building  Science  (NIBS) 

by  Joseph  O'Grady 

The  subject  of  certification  and  related  topics  pertaining 
to  building  products,  materials,  subsystems,  and  systems  is 
one  of  the  highest  priority  issues  in  the  NIBS  1982  Program 
Plan.  The  subject  of  laboratory  accreditation  and  this  work- 
shop is  of  interest  and  concern  because  the  purpose  of  laboratory 
accreditation  is  to  maintain  an  acceptable  level  of  quality  in 
laboratories,  providing  reliable  test  results  upon  which  to  base 
such  efforts  as  product  certification.  NIBS  is  in  favor  of  lab- 
oratory accreditation  to  be  provided  by  a  recognized  nation- 
wide system  that  would  tend  to  eliminate  the  need  for  dupli- 
cate accreditations.  Although  not  yet  in  agreement  on  the  form 
and  management  of  such  a  nationwide  system,  NIBS  will  con- 
tinue to  serve  as  a  forum  where  all  sectors  of  the  building  com- 
munity can  address  the  issue. 

Contribution  to  the  Discussion  by  Peter  Forrest 

The  United  Kingdom's  recently  established  National  Testing 
Laboratory  Accreditation  Scheme  (NATLAS)  is  Government- 
based  under  the  auspices  of  the  Department  of  Industry.  It  is 
Britain's  counterpart  to  NVLAP.  In  developing  NATLAS, 
an  appointed  steering  committee,  representative  of  testing  labo- 
ratories, their  customers,  and  accrediting  organizations, 
considered  whether  NATLAS  should  accredit  existing  systems 
or  seek  to  incorporate  existing  systems  into  one  central  sys- 
tem that  would  accredit  laboratories  in  accordance  with  a  single 
set  of  regulations,  accreditation  standards,  and  criteria.  The 
latter  option  was  chosen  because: 

•Direct  accreditation  by  the  Government  NATLAS  would 
be  more  readily  recognized  and  accepted  by  laboratories' 
customers; 


•  Participation  of  existing  systems  in  NATLAS,  rather  than 
their  operating  independently,  would  reduce  the  duplication 
and  multiple  assessments  of  laboratories;  and 
•Negotiations  for  mutual  recognition  between  a  centrally 
controlled  and  operated  NATLAS  and  other  nations'  labo- 
ratory accreditation  systems  would  be  eased;  also,  better 
overseas  acceptance  of  tests  results  furnished  by  labora- 
tories accredited  directly  by  NATLAS. 
Forrest  noted  that  of  eight  existing  laboratory  accreditation 
programs  identified  in  the  United  Kingdom,  five  had  already 
agreed  to  participate  in  NATLAS.  The  five  agreed  to  recog- 
nize NATLAS  accredited  laboratories,  to  encourage  their 
accredited  laboratories  to  join  NATLAS,  to  discontinue,  where 
practical,  independent  assessments  of  laboratories,  and  to 
provide  for  assessors  to  operate  on  behalf  of  NATLAS. 

Position  Statement  by  W.  D.  Edsall 

Representing  the  Committee  on  General  Metallurgy  of 
the  American  Iron  and  Steel  Institute  (AISI),  "...  the  senior 
technical  committee  for  the  steel  industry  .  .  .",  Edsall  iden- 
tified at  least  three  interest  groups  at  this  workshop:  NVLAP, 
representing  NBS  interests;  AALA,  representing  the  interests 
of  the  American  Council  of  Independent  Laboratories  (ACIL); 
and  the  interests  of  major  manufacturers  operating  captive 
laboratories.  He  observed  that  the  steel  industry  operated  about 
700  laboratories,  and  speculated  that  the  petroleum  industry 
operated  about  the  same  number.  He  noted  that  these  indus- 
tries sold  all  of  their  products  to  specifications,  and  their  labora- 
tories were  under  continuous  audit  and  survey  by  their  cus- 
tomers. Edsall  claimed  that  neither  he  nor  the  technical  people 
of  AISI  were  convinced  that  there  was  a  need  for  third-party 
laboratory  accreditation.  He  asked,  where  was  the  absolute 
proof  that  captive  laboratories  of  manufacturers  needed 
third-party  accreditation? 

If  independent  commercial  laboratories  such  as  those 
in  ACIL  need  a  laboratory  accreditation  program,  they  should 
decide  as  to  what  best  suits  them  and  their  business  environ- 
ment. If  or  when  a  need  for  accreditation  is  proven  for  cap- 
tive laboratories,  it  is  unlikely  that  AALA  would  be  accepted 
as  a  meaningful  third  party.  Such  accreditation  must  carry 
the  stamp  of  the  U.S.  Government  to  be  meaningful  in  the 
world's  markets,  Edsall  said. 

In  this  event  the  U.S.  Government  should  not  actually  do 
the  accreditation,  since  it  lacked,  he  said,  sufficient  qual- 
ified people  to  survey  and  audit  all  the  laboratories.  The 
Government  should  instead  define  evaluation  and  accreditation 
criteria  similar  to  those  in  10  CFR  50.  The  Government  should 
then  recognize  organizations  to  do  the  evaluations  and  accredi- 
tations, providing  audits  of  the  recognized  programs.  Accred- 
itation certificates  issued  to  laboratories  should  carry  a  U.S. 
Government  imprint,  Edsall  advised. 

Comments  on  the  AALA  Proposal  Pertaining  to 
Laboratory  Accreditation  by  Derek  Barton 

Laboratories  need  to  establish  acceptance  in  the  marketplace 
based  upon  their  performance  rather  than  their  accreditation. 
However,  Underwriters  Laboratories  (UL)  does  not  oppose 
laboratory  accreditation  in  principle,  provided  it  is  based  upon 
valid  specific  criteria  and  provides  reasonable  assurance  of 
compliance.  In  general,  UL  considers  NVLAP  an  effective 
response  to  identified  needs  in  specific  product  areas. 

NVLAP's  effectiveness  can  be  endangered  if  laborato- 
ry accreditaton  is  considered  synonymous  with,  rather  than 
an  element  of,  product  certification.  Its  effectiveness  can  also  be 
damaged  if  requirements  for  participation  are  diluted  in  an 
attempt  to  attract  broader  interests  and  participation.  Valid 
laboratory  accreditation  requires  identification  of  specific 
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products  and  test  methods,  tailoring  accreditation  criteria 
accordingly.  UL  believes  that  NVLAP  should  continue  accred- 
itation programs  in  specific  areas  where  need  is  determined 
to  exist. 

UL  opposes  the  proposal  that  NVLAP  accredit  laboratory 
accreditation  systems.  Many  special-purpose  laboratory 
accreditation  programs  in  the  public  and  private  sector  have 
operated  successfully  without  higher  levels  of  supervision.  Ad- 
dition of  this  unnecessary  function  would  impose  further  costs 
upon  consumers  and  provide  credibility  to  accreditation 
programs  (and  their  accredited  laboratories)  that  would  be 
unjustified  because,  of  necessity,  only  broad  criteria  and  low 
levels  of  supervision  could  be  provided.  The  Department  of 
Education's  programs  for  recognition  of  educational  accrediting 
agencies,  suggested  by  the  proposal  as  a  model,  were  mandated 
by  law  as  a  condition  for  granting  Federal  funds.  UL  believes 
that  for  privately  operated  businesses,  such  as  those  in  the 
field  of  laboratory  accreditation,  such  regulation  is  unnecessary. 

Position  Statement  by  Robert  Woodall 

NVLAP  should  retain  its  present  role,  but  the  program  should 
be  modified  to  provide  expanded  benefits  at  reduced  cost.  Deal- 
ing with  unmanageable  numbers  of  specific  test  standards, 
whether  product  or  discipline  oriented,  should  be  abandoned 
in  favor  of  assessing  generic  concepts  of  good  laboratory  prac- 
tice and  qualifying  laboratories'  basic  quality  assurance 
systems.  Paperwork  must  be  relieved.  Efforts  in  this  direction, 
supported  by  NBS's  adequate  provision  of  specific  proficiency 
test  samples,  would  discharge  DOC's  responsibilities,  both 
domestically  and  internationally.  DOC  should  neither  sub- 
stitute for  nor  expand  into  the  area  of  accrediting  accreditors. 
Specific  accreditation  programs  should  be  left  to  the  judge- 
ment of  our  free  enterprise  system. 

An  Opinion  on  Laboratory  Accreditation  Policy 

by  Geoscience,  Ltd. 

There  are  disadvantages  in  accrediting  laboratories  by  com- 
plete field  rather  than  by  specific  tests.  One,  the  quality  of 
the  performance  of  specific  tests  could  be  lowered.  Two,  the 
services  of  small  but  high-quality  laboratories  that  serve  only 
one  or  two  test  methods  could  be  lost.  It  is  better  to  accredit 
by  test  method  than  by  entire  field. 

There  are  important  advantages  for  Government,  such 
as  NVLAP,  acting  as  the  accrediting  agency  for  testing 
laboratories: 


•  NBS  has  a  high  level  of  technical  and  scientific  achieve- 
ment that  can  be  brought  to  bear  on  the  accreditation 
procedure. 

•  The  Government  can  be  impartial,  effectively  balancing 
competitive  forces  that  exist  in  regard  to  test  methods, 
procedures,  and  accuracy  requirements. 

•  The  prestige  of  Government  plays  an  important  role  in 
international  acceptance  of  U.S.  laboratory  accreditation. 

WRAPUP 

Dr.  Stanley  Warshaw,  NBS  program  manager  for  NVLAP, 
closed  the  meeting  by  giving  his  tentative  views  of  the  work- 
shop's discussions.  He  noted  a  lack  of  consensus  on  the  issues 
and  observed  that  the  comments,  criticisms,  and  suggestions 
were  not  too  different  from  the  record  of  the  past. 

Warshaw  claimed  that,  based  upon  the  input  at  the  work- 
shop, he  would  have  a  difficult  time  in  today's  economic  cli- 
mate to  justify  NVLAP's  current  program  or  any  Government 
role  in  the  laboratory  accreditation  area.  The  proposal  that 
NVLAP  become  an  accreditor  of  laboratory  accreditation  pro- 
grams he  viewed  as  academic  at  this  time  as  the  need  for  ac- 
creditation expressed  at  this  workshop  seemed  to  be  conjecture. 

Observing  that  market  demand  evidences  the  need,  Warshaw 
noted  that  NVLAP  had  three  current  programs  and  two  more 
ready  to  go.  He  observed,  however,  that  there  was  some  Gov- 
ernment self-feeding  in  these  programs.  On  the  other  hand, 
he  observed  that  AALA  had  only  accredited  seven  laboratories, 
six  of  which  are  members  of  an  organization  (ACIL)  that  repre- 
sented about  5  percent  of  independent  laboratories. 

Warshaw  questioned  whether  a  Government  role  in  lab- 
oratory accreditation  was  necessary  to  assure  international 
recognition,  citing  the  IECQ  program  as  an  example  of  a  private 
sector  approach.  The  degree  of  success  of  this  program  after 
its  January  1982  initiation  may  provide  evidence  of  the  need 
for  Government  involvement  in  international  activities.  He 
referred  to  the  Workshop  paper  by  Don  Abelson  of  the  U.S. 
Trade  Representative's  Office,  which  said  that  the  Unit- 
ed States  takes  the  view  in  negotiations  with  other  countries 
that  we  do  things  within  industry  in  America;  that  we  utilize 
self  certification  and  do  not  have  government  test  laboratories 
involved  in  everything. 

Warshaw  stressed  that  these  opinions  were  his  personal 
assessment  of  the  information  so  far  received.  He  urged  those 
having  different  perceptions  to  communicate  their  opinions 
within  30  days  of  the  workshop  so  that  they  could  be  included 
in  the  analysis  of  comments. 
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Part  2 


SUMMARY  OF  POST  WORKSHOP  COMMENTS 

Theodore  R.  Young,  Consultant* 
5016  Euclid  Drive,  Kensington,  MD  20895 


INTRODUCTION 

Part  2  of  the  workshop  proceedings  summarizes  the  first 
43  letters  received  in  response  to  DOC-NBS  requests  for  com- 
ment concerning  the  major  issues  considered  by  the  workshop. 
The  request  for  comments  was  published  in  the  Federal  Reg- 
ister (FR),  August  12,  1981.  Thereafter,  a  copy  of  this  FR 
notice  was  distributed  by  letter  to  NVLAP's  general  mailing 
list  of  persons  interested  in  or  concerned  about  laboratory 
accreditation.  In  addition,  the  attendees  at  the  Workshop  were 
orally  invited  to  submit  their  written  comments.  Finally,  a 
letter  reminding  interested  persons  to  submit  comments  was 
distributed  by  NVLAP  on  November  30,  1981. 

In  this  summary,  numbers  in  parentheses  refer  to  the  number 
designation  given  to  the  letters  of  comment  as  listed  in  Part  5 
of  the  proceedings'  Table  of  Contents.  The  reader  who  seeks 
more  information  concerning  the  position,  comments,  or  opinion 
summarized  in  this  Part  may  refer  to  the  letter  referenced  by 
this  number  designation. 

Issue  Number  One 

"Whether  the  DOC  should  abandon  its  present  role  and  sub- 
stitute in  its  place  a  program  to  accredit  organizations  which,  in 
turn,  would  accredit  private  sector  testing  laboratories."  Forty- 
two  letters  addressed  this  issue  in  some  manner. 

Seven  letters,  or  about  17  percent  of  the  responses,  favored 
DOC-NBS  abandoning  its  role  as  a  direct  accreditor  of  test- 
ing laboratories  while  retaining  some  role  as  an  accreditor, 
coordinator,  or  monitor  of  laboratory  accrediting  organizations. 
Only  three  of  these  letters  (8,9,12)  specifically  supported  the 
AALA-ACIL  joint  proposal.  All  of  these  responses  were  from 
independent  commercial  testing  labortories,  one  of  which  is 
currently  accredited  under  NVLAP's  thermal  insulation 
program;  another  laboratory  is  evaluated  for  concrete  test- 
ing (not  accredited)  by  the  ASTM-NBS  CCRL  program. 
According  to  these  laboratories,  Government  interference  in 
private  business  has  been  devastating  (8);  the  NVLAP  pro- 
gram is  too  limited  and  costly  (12);  and  NVLAP  is  unwork- 
able and  unrealistic  (9).  The  other  four  letters  of  this  group 
(4,11,13,43)  suggest  arrangements  that  are  essentially  alterna- 
tives to  the  AALA-ACIL  proposal.  One  of  these  responses 
(4),  representing  State  highway  and  transportation  officials, 
opposes  the  AALA-ACIL  proposal  on  the  basis  that  it  would 
encourage  unnecessary  proliferation  of  accrediting  agencies. 
They  prefer  a  system  that  would  utilize  existing  laboratory 
evaluation  programs  to  their  maximum  effectiveness.  Respons- 
es from  a  practicing  consultant  (11),  a  university  laboratory 
(13),  and  a  manufacturer  (43)  favor  accreditation  of  labora- 
tories by  others,  with  DOC  performing  a  coordination,  guid- 
ance, and  surveillance  function. 

Twenty-six  letters,  about  62  percent  of  the  responses, 
supported  the  continuation  of  the  NVLAP  program.  These 
letters  were  submitted  by  a  technical  society  (23);  a  university 


professor  (25);  consultants  (2,26);  trade  associations  (16,19,32); 
manufacturers  (18,28,35,36,38,39,40,42);  testing  laboratories, 
including  inhouse  laboratories  (1,3,7,17,22,34,37);  and 
independent  laboratories  (5,15,27,30).  The  testing  laboratories 
are  all  accredited  under  NVLAP  programs.  Advantages  of 
the  NVLAP  system  frequently  addressed  by  these  letters  in- 
clude the  following: 

•  NVLAP  is  achieving  the  credibility  needed  for  accep- 
tance at  the  sub-national,  national,  and  international  level 
(2,7,16,22,25,27,28,30,32,34,35,37,42).  At  this  time, 
the  participation  of  the  Federal  Government  is  necessary 
for  such  credibility  and  acceptance  (2,7,16,22,23,25, 
27,28,34,35).  The  association,  participation  and  tech- 
nical support  of  NBS  is  particularly  important  (5,7,16, 
19,25,30,34,35). 

•  NVLAP  provides  opportunity  for  consolidation  of  needs 
for  laboratory  accreditation,  thereby  lessening  trends 
toward  proliferation  of  laboratory  accreditation  pro- 
grams and  duplication  of  effort  (1,2,7,15,16,19,27, 
28,30,34).  NVLAP  needs  greater  promotion  and/or  broader 
scope  (1,15,19,27,28,34,39). 

•  NVLAP  should  provide  laboratory  accreditation  programs 
to  serve  only  proven  needs  (2, 1 8,26,27),  in  response  to  public 
input  (2,7,16,35),  and  in  a  voluntary  and  consensus  mode 
(2,7,16,18,27). 

•  NVLAP  programs  provide  a  worthwhile  professional 
standard  (1,3,5,22,23,26,27,30,35,36,37,38,39,40)  and 
improved  quality  assurance  (1,3,5,22,23,36,37,40). 

•NVLAP  is  achieving  cost  effectiveness  (5,7,16,26)  and  is 
potentially  self-supporting  (2,7,16,19,23,42). 

Nine  letters,  or  21  percent  of  the  responses  are  either 
uncertain  about  or  opposed  to  NVLAP's  serving  as  an  accred- 
itor of  laboratories  or  as  an  accreditor  of  laboratory  accrediting 
agencies.  These  letters  were  received  from  manufacturers 
(14,20,21);  an  independent  laboratory  (10);  a  technical  soci- 
ety (6);  a  trade  association  (24);  an  association  of  building 
code  officials  (29);  a  Federal  agency  (31);  and  an  individual 
(33).  The  positions  of  these  respondents  are: 

•  In  general,  laboratory  accreditation  should  be  a  private 
sector  function  and  there  is  no  need  for  a  Federal  accreditor 
of  laboratory  accrediting  agencies  (6,10,20,21,29). 

•  Self-evaluation  or  self-accreditation  by  laboratories  to 
appropriate  voluntary  standards  should  be  promoted 
(14,24). 

•  Need  for  additional  laboratory  accreditation  or  the  man- 
ner of  its  implementation  requires  further  study  (31,33). 

Issue  Number  Two 

"What,  if  any,  additional  measures  should  be  taken  to 
assure  that  an  effective  U.S.  presence  remains  in  international 
laboratory  accreditation  activities,  including  bilateral 
arrangements?"  Ten  letters  responded  to  this  issue. 


•Prepared  under  contract. 


19 


Three  responses  specifically  supported  continued  DOC 
participation  in  the  International  Laboratory  Accreditation 
Conference  (ILAC)  (2,18,28). 

•  An  NBS  workshop  on  international  laboratory  accreditation 
is  proposed  to  consider  topics  such  as:  determining  U.S. 
input  to  ILAC,  and  the  future  role  of  ILAC  in  international 
trade  (2). 

•An  advisory  group  representing  major  industrial  associ- 
ations should  be  appointed  to  advise  U.S.  delegates  to  ILAC 
regarding  industrial  interests  (18). 
Seven  responses  suggest  other  approaches  to  international 
laboratory  accreditation  (12,14,15,19,20,26,29). 

•  The  private  sector  should  seek  involvement  in  international 
laboratory  accreditation  when  it  is  economically  attrac- 
tive (20)  or  of  interest  to  the  voluntary  standards  system 
(26).  Government  involvement  should  be  limited  to  in- 
tergovernmental actions  (20). 

•  The  American  National  Standards  Institute  and  DOC 
should  collaborate  to  promote  mutual  acceptance  of  the 
various  mandatory  and  voluntary  approaches  of  partici- 
pating countries  (14). 

•  DOC  should  retain  an  international  involvement  regard- 
ing laboratory  accreditation  (12)  while  seeking  a  mecha- 
nism for  mutual  approval  of  test  results  (29). 

•  Reciprocal  agreements  should  be  arranged  with  foreign 
countries  providing  for  acceptance  of  test  results  render- 
ed by  NVLAP  accredited  laboratories  (15). 

•  NVLAP  should  be  publicized  as  an  NBS  program,  to  better 
enhance  NVLAP's  worldwide  acceptance  (19). 

Issue  Number  Three 

"What  action,  if  any,  can  be  taken  by  the  private  sector 
and/or  the  Government  to  reduce  the  proliferation  of  in- 
spections and  paperwork  arising  from  duplicative  accreditation 
activities  within  the  United  States?"  Twenty-one  letters  re- 
sponded to  this  issue. 

Fifteen  responses  indicated  a  belief  that  there  is  need  for  a 
central  accreditation  system  (1,2,4,7,10,15,16,19,21,25, 
27,28,29,30,34).  All  but  three  (10,21,29)  of  these  letters  specif- 
ically identify  NVLAP  as  being  the  appropriate  agency.  Some 
suggestions  for  NVLAP's  improvement  are: 

•  NVLAP  should  seek  reciprocity  with  credible  existing  pro- 
grams (4,19). 

•  NVLAP  should  accept  responsibility  for  recognizing  credi- 
ble existing  programs  upon  request  (19). 

•  NVLAP  should  encourage  Federal,  State,  and  local 
interests  to  utilize  NVLAP  (15,19,27). 

•  NVLAP's  accreditation  of  a  test  method  under  one  accred- 
itation program  should  be  recognized  under  other  NVLAP 
programs  (15,19). 

•  NVLAP  should  reduce  the  amount  of  paperwork  required 
(1,34). 

•  National  building  code  groups  and  organizations  listing 
laboratories  should  be  urged  to  utilize  NVLAP  (15). 

One  letter  suggested  a  voluntary  coordination  between  ex- 
isting private  sector  efforts  (29).  One  response  (21)  calls  for 
an  organization  to  develop  unified  product  certification  ap- 
proaches for  States  and  building  code  groups. 

One  letter  proposed  some  methodology  to  identify,  evalu- 
ate, and  improve  existing  systems  before  creating  additional 
ones  (33). 

One  letter  suggested  limiting  accreditation  efforts  to  pro- 
grams conducted  by  professional  societies  (13). 


One  letter  saw  no  need  for  reducing  duplicative  efforts  (20). 

Three  letters  expressed  a  belief  that  duplication  of  efforts 
could  be  reduced  by  relying  upon  the  voluntary  consensus  sys- 
tem (14,18,26). 

•  Inspections  and  accreditation  efforts  could  be  reduced 
by  laboratories'  compliance  with  voluntary  standards  devel- 
oped for  the  purpose  of  self-accreditation  (14). 

•  Peer  groups  should  implement  evaluation  and  accredita- 
tion criteria  standards  developed  by  voluntary  consensus 
groups.  An  optional  central  agency  should  approve  and 
audit  such  implementation  upon  request  (18). 

•  Federal,  State,  and  local  agencies  should  be  encouraged 
to  use  and  rely  upon  the  U.S.  voluntary  standards  system 
(26). 

Opinions  and  Comment  on  Other  Subjects 

Two  letters  commented  on  the  costs  of  NVLAP  accredita- 
tions (19,27).  One  response  (27)  proposed  that  reduction  of 
cost  should  be  a  priority  effort.  One  response  (19)  suggested 
the  appointment  of  an  advisory  committee  consisting  of  one 
representative  from  each  NVLAP  accreditation  program.  Such 
a  committee  would  recommend  ways  of  improving  effective- 
ness and  reducing  costs. 

Seven  letters  commented  on  the  issue  of  accrediting  on  a 
product-by-product  basis  versus  accrediting  on  a  discipline 
basis  (2,5,7,9,12,16,19).  Two  responses  noted  that  accredit- 
ation by  product  derives  from  NVLAP's  receipt  of  public  com- 
ments during  establishment  of  the  program  (7,16).  Two 
responses  (5,19)  said  that  accreditation  by  product  best  served 
the  needs  of  their  laboratories.  One  letter  (9)  claimed  that 
accreditation  by  discipline  is  required  for  any  laboratory  ac- 
creditation system.  One  response  (12)  advised  that  accredit- 
ation by  discipline  would  be  more  suitable  for  the  writer's  own 
laboratory.  One  letter  (19)  suggested  that  accreditation  by 
product  and  accreditation  by  discipline  are  probably  both  nec- 
essary. One  comment  (2)  advised  that  NVLAP  procedures  allow 
for  both  types  of  accreditation  program. 

Two  letters  commented  on  justification  of  needs  for  labo- 
ratory accreditation  programs  (26,27).  One  letter  (27)  advised 
that  NVLAP  should  not  seek  to  accredit  accreditors  or  to  re- 
place other  adequate  laboratory  accreditation  programs — this 
places  too  much  authority  with  NVLAP.  Furthermore,  NVLAP 
should  guard  against  establishing  accreditation  programs  with 
the  sole  purpose  of  changing  market  acceptance  of  particular 
types  of  laboratories.  Another  letter  (26)  suggested  that 
NVLAP  should  establish  a  periodic  review  of  continuing  needs 
for  its  ongoing  accreditation  programs. 

One  letter  (26)  questioned  whether  DOC  and  NBS  have  the 
capability  or  the  authority  to  become  an  accreditor  of  accredit- 
ing agencies.  It  was  pointed  out  that  this  function  would  in- 
volve the  review  of  the  management  of  accrediting  agencies 
rather  than  the  review  of  technical  competence  of  testing 
laboratories. 

One  letter  (31)  advised  that  there  is  no  existing  plan  to  uti- 
lize criteria  developed  by  AALA  in  implementation  of  an 
OSHA  program  for  laboratory  accreditation.  The  applicable 
OSHA  regulations  (29  CFR  1907),  are  to  be  reviewed  in 
accordance  with  the  Regulatory  Flexibility  Act  of  January 
1981. 

One  letter  (41)  dated  December  29,  1981,  advises  that  20 
laboratories  have  "committed"  to  membership  and  32  labo- 
ratories have  "committed"  to  accreditation  under  AALA 
procedures. 
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TABLE  I 


TYPES  OF  CERTIFICATION  SYSTEMS  (ISO) 

 Forms  of  Follow-Up  Action 


Forms  of  Testing           Testing      Testing  Assessment  Approval 

Assessment      of  Open          of  of  Factory  of  Factory  Audit  of 

of  Routine      Market        Factory  Quality  Quality  Quality 

Type  No.      Type  Test      Testing         Samples      Samples  Control  Control  Control 

1  X---  -  -  - 

2  X-X-  -  -  - 

3  X--X  -  __ 

4  X-XX  -  -  - 

5  '             X                  -                    XX  X  X  X 

6  -                  X-                -X  -  - 

7  Batch(2)             -  - 

8  100%                  -  - 


(1)  Type  of  certification  usually  used  by  third  party  certification  bodies. 

(2)  Sample  selection  and  testing  procedure  employed  such  as  to  determine 
compliance  of  batch  with  specified  requirements. 
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TABLE  II 


How  Related  To 


Aspect  or  Element  of  Sy3tem 


Third  Party 
Certification  System 


Product  standard  or  technical      Certification  is  to  the 
specification  specific  product 

standard 


Technical  competency 


Impartiality 

Type  testing  of  product 

On-going  production  testing 

Batch  or  lot  testing 

Proficiency  testing 

Independence  of  party  con- 
ducting product  testing 

Mechanism  for  relating 
evaluation  to  specific 
product  or  product 
manufacturer 

Use  of  mark  of  conformity 

Published  evidence  of 
product  conformance 

Procedure  for  notifying  public 

when  its  mark  is  applied  to 
an  unauthorized  product,  or 
on  a  product  found  to  be 
subsequently  hazardous." 


Covered  in  respect  to  a 
specific  standard  or 
technical  specification 


A  requirement  for  the 
certification  body 
operating  the  system 

Required  by  the  system 

Covered  by  the  system 

Covered  by  the  system 

Not  required  by  the  system 

Required  by  the  system 

Required  by  the  system 


Required  by  the  system 
Required  by  the  system 

Required  by  the  system 


 Laboratory  Accreditation  System  

Laboratory  is  accredited  to  perform  specific 
tests  or  groups  of  tests  -  Not  necessarily 
to  a  specific  standard  nor  to  all  the 
requirements  of  the  standard 

Covered  in  respect  to  specific  tests,  areas 
of  testing,  or  disciplines,  but  not 
necessarily  to  a  specific  standard  or 
technical  specification 

Not  required  by  the  system  -  Evaluation 
optional 


Not  a  part  of  accreditation  criteria 
Not  a  part  of  accreditation  criteria 
Not  a  part  of  accreditation  criteria 
Generally  required  by  the  system 
Not  required  by  the  system 

Not  a  part  of  accreditation  criteria 

Not  applicable 

Not  required  by  the  system 

Not  a  part  of  accreditation  criteria 


Ability  to  verify  product 
conformance  through  marking 

Procedures  to  evaluate  quality 
assurance  program  for  product 

Reassessment  of  a  laboratory's 
ability  to  conduct  specific 
tests 

Procedures  for  monitoring 
factory  quality  control 
of  product 

Procedures  for  corrective 
action 

Extent  of  legal  exposure 


Legal  commitment  of 

manufacturer  of  product 


Verification  of  product 

bearing  mark  of  conformity 

Required  by  the  system 


Continuous  reassessment 
by  system  operation 


Required  by  the  system 


Required  by  the  system 


Not  applicable 
Not  applicable 
Required  by  the  system 


Not  covered  -  Reassessment  of  a  labora- 
tory's ability  to  conduct  specific 
tests  is  made  periodically 

Required  by  the  system 


Proportional  to  volume  and 
use  of  product  bearing 
mark  of  conformity  of 
certification  body 

By  use  of  mark  of  conformity    Not  applicable 
on  product  required 


Related  to  extent  of  public  reliance 
and  use  on  accreditation  system, 
but  lack  of  use  of  marking  greatly 
reduces  potential  liability 


On-site  Inspection 


Required  by  the  system 


Required  by  the  system 


26 


•H    OOH  OJ 


rH    d  *H  3  4J  rH 

O  y  ^  (0 

4-1  *H  (0  (0  f>i  U 

CO    4J  01  O)  rH  "H 

ffl  +J  01  *H  C 

o)  4-»  o  tj  o  .d 

<W  -H  4J  CJ  Cfl  4J  O 

•H  Tj  O  3  0)  O) 

3   0)  3  0)  M  >>  4J 

a*  M  tj  pH 

01    O  O  (0  <4-l  01  ot 

1-4    O  M  3  rH  £i  > 


1  & 


O     -H    W  (D 


.S 


•H 

u 

s 

jj 

o 

o 

0) 

3 

o 

o 

•H 

3 

4J 

c 

u 

to 

cr  fa 

o 

■o 

co 

0 

c 

•a 

ai 

a) 

a 

>-. 

-H 

CD 

c 

M 

co 

H 

4) 

o 

4-> 

4-) 

CD 

a) 

o 

4J 

X 

to 

0) 

rH 

a 

•o 

t-i 

u 

CO 

co 

u 

o. 

•H 

HI 

•H 

CD 

>>.H 

4J 

B 

x 

> 

3 

to 

til 

o 

CJ 

w 

cr 

& 

ID 

a 

u 

•H 

4J 

o 

01 

a 

o 

X 

a. 

> 

H 

0 

o 

w 

S 

H 

3 

0) 

c 

4J 

•iH 

co 

CJ 

CO 

u 

■H 

0 

n) 

4J 

a) 

X) 

u 

00 

c 

s 

U 

CO 

c 

o 

to 

u 

o 

O 

a) 

c 

c 

•rt 

o 

<u 

0) 

-O 

*H 

X 

o 

3 

4J 

u 

>1 

to 

lt» 

3 

1 

u 

01 

to 

(0 

■H 

Ul 

ai 

01 

o 

4J 

•a 

4J 

u 

o 

CO 

M 

4J 

c 

C/l 

0 

o 

a 

01 

O 

to 

M-t 

CO 

■H 

m 

o 

3 

x 

0 

o 

4> 

u 

4-1 

u 

•a 

c 

c 

c 

CO 

01 

to 

o 

• — i 

4-» 

4) 

c 

QJ 

(J 

x 

u 

to 

c 

o 

4-> 

■H 

s 

a. 

3 

U 

X 

00 

a 

•H 

<u 

■H 

•o 

e 

<u 

U 

Ul 

o 

4-1 

M 

•H 

x 

to 

CO 

O 

o 

41 

a 

4J 

*j 

41 

U 

JC  01  *u 

«    4J    CJ    C  ■ 

CD  CO 

CO    C    (0  4J  TJ 

*H  iH          CO  O 
Xi 

0)    C    OJ    flj  4J 


U     0»     0     M  4-1 

0)  Tj    O  QJ 


rH  rH  CJ  IH 

CO  4J    (0  *H 

«    C    O  CO  CJ 

41    OJ     H  4-1  QJ 

H    3    d  O  (X 

to  rr  j3  oi  co 


4J  0  -h  oi  C 


4-1    O    CO    CO  4-4  »d 


4J   00  0)  (3 


tJ  4J   3   C  O  <H  H 


n  g  u 

3   3  3 


AJ  <4-t  4-1  0) 

co  o  co  x: 

4-1  01  4J 

•H  CO  4-1  01 

TJ  4J  CO  JZ 

01  rH  C  CO  4J 

M  9  *H  a) 

cj  co  1-4  y-4 

o  a)  o  o»  o 


O   4-1    CO    l-i  0) 


it  c  -a  3  a 


T3    C  H  O 


'  -H  *H  CO 
I  "O  U 

0»     £X  O 


•H  £  0)  -H 
4J  4J  Xi  3 


3  -H    CO  rH  QJ 


l-i   4-1    01    0»  C 


4-t  ^  CO 

•      (I)  rl  >, 

a  oj  a}  co 

O  Xt  6 
•H  d 

u  4J  d  O 

flj    Cti  O  *H 

C  -H  4-1 

iH    0)  4J  CO 

B   H  co  cj 

flj    flj  CJ  -H 

■H  «4-l 


CO 


CJ  CO 

C  S 

01  CO 

U  -H 

OJ  cs 

M-l  flj 
J2 

■iH  O 

-O  OJ 
B 

OJ  0) 

J=  rC 

4-1  4-1 


QJ 


«H 


4J  H  4J 

TJ    QJ  4J  M 

C    QJ  iM  QJ 

flj  X  QJ  O 


M    CO    Ul  XI 


C  CO  0) 
<  -H  4J 


■H  M  O  3 

4-1  O  TJ 

CO  (X  0)  O 

0)  0)  to  1-4 


1-1  01 


CO 

O  0) 

(X  CO  4-1 

O  O  X 

O  ~ 
H  J= 

o  o  snj: 


00 


CO  ! 


CO 


rH    4-    CO  XI 


XI  OJ  4J  60 
U  *H    O  C 


4J    01    l-l  1-4 


TJ    O    O  QJ 


£    «J  H  O 


oi  oi  >  aJ  oj 

l-i  cj  oj  u  cj 

•h  e  3  C  W  c 

CO    OJ  O  cO    (0  flj 

QJ  TJ  JZ         a  U 

TJ  -H  (X  <S  tX 

>  •  QJ    O  QJ 

OJ    01  (0  CJ  U-t  O 

Xi  4->  O  a 

M  O  lfl    t>>  cO 

0)  3  C 

co  xi  tj  4-i  tfl  m 


rl  M  £  rl 
rH  60  U  CO 
CO    OJ  -H  tH 


B    tO  QJ  CO 

QJ  Xi  > 

U  flj  TJ 

O  X  QJ 


4J  u 

CO  C 

cj  QJ 

*H  B 


4-1    0)  -H    O  O 


5  & 

co  o  xi 

LI  U  U 

1-1  CO    t*  CO 

QJ  rH  3 

CJ  3  CJ 


(3      M     U  rS 


QJ  ^  U  CO 

QJ  4J  o  c  *J 

B  W  O  rH 

>.  (fl-H  3 

t-i  XJ  tO  4~l  CO 

•H  CO  OJ 

OJ  TJ  01  4-1  U 

Xi    0)  Xi  "H 

4J    1-4  TJ  4-» 

■H  O  OJ  CO 


CO    1-4  OJ  >,  4-> 

cO    O  C  H 

Xi  o  y-i 

r4  CO  4-1  O 

OJ     QJ  4-1  CO 

£      Ul  Ul  rl  Q) 

4-1    CO  OJ  O  O 

-C  4J  C 

do  to  to 

O    U  Xi  rH  4-1 

3  o  tx 

TJ    (X  3  *  OJ 


co  x:  x:  3  to 


competence  to  | 
oratory.  Many 
1  appraisal  in 

ken,  product  cc 
rchasers  and  g< 
ance  with  spec: 
ertification  ii 
certification  ] 
reditation  beii 

are  purchased  i 
ts  prescribed  1 
ere  compliance 
es  or  lots  of  ] 
facilitating  1 

the  technical 
accredited  lab 
this  additiona 
of  acceptance. 

By  the  same  to 
many  users ,  pu 
product  compli 
require  such  c 
Most  national 
laboratory  acc 
of  findings. 

Many  products 
laboratory  tes 
authority.  Wh 
specific  batch 
useful  tool  in 

U    OJ  *H 
Id   U   4-1  CO 


tj  cr  tj  o  > 

U    OJ  -H  *H  *H 


4J   OJ    O    O  OJ 


QJ  4-1    O  >» 
U  -H    QJ   4-1  60 


OJ    d  QJ  tX  4-» 

•H  O  H  01 

4J  -H  Xi  TJ  OJ 

•H  4-1  A)  U  B 

H  cj  t4  *H 

O   3  >  jT  U-i 

J3  TJ  U  O 

4J  O  "J 

3  IH  flj  OJ 


3   O   4J  60 
60        0)   <0  4-i 
QJ  4-4    60  l-i  CO 
1-4    O    O   OJ  QJ 
>  Xi 


a  qj 


1-4  0> 

o  o 

C  TJ  J= 

x:  to  m   ~  4-i 

CO  *H  CO  C 

■H  rH  TJ  O  U 

3    (X  C  -H  QJ 

B  tO  4-1  «4-( 

CO    O  4J  O  M-l 


n  o 


3  O 


to  O  CJ  o  o 

(0  4J  -H  J-i  4J 

J3  M-)  (X 

CJ  to  *H  B 

h  rt  o  oo  iu 

3  0)  C  0) 

(X  d  CL  *H  CO 

O  W  5s 

QJ  ft  rH  TJ 

U  d  <0  O.  rH 

OJ  -H  S3 

Xi  EX  4-J  o  o 

3  O  O  O  3 


27 


■h  n)  rt  « 

4J  +j  p  +j  P 

VI  C  "H  ft-H 

CD  O  13  E  Q) 

P  CJ  (D  CD  X 

p  p  P 

4h  C  cj  P 

o  o  o  rt  o 


p  o  a  cd  x  c  tj 
cd  a.  o  i  h  rt  p 


P    CD    C    fn  -H  p 


O  »H  C  X'H  DO 
C   >   O  r-t  4-1    p  O 


In    In  P    In    l/l    tt)  H 
X        !d  cd  vi 
U  O  >  E   (fl  +J  ^ 


X  *H  *H  H 
4)  *J  P    In  O 


ft  CD 


<s>  CD 
cd  X  cd 
^  p  a 


p  o 

OOX 

o  m 


o  p  ft  c  c 

p  p  x  o  co 
ao  p  i 

p*    3  « 

£  «J  O  i/i 

o  P  3  in  -3 


^-lP^ot-'0+->a)■l-, 
in  o  c  c  n 


ft  C  -MO) 


cd  do  3  -H 

p  cd  o  o  p 

e  x  h  x  a> 

•i-t  P  &,  W  4J 


P    P    V)  3 

,  O  O  «  — i 
E  <p  2  O 


1  d  O  T3  c3 

I    P  <D  rH  <U 

i  O  m  O  ftX 

!  X  E  C  ^  -M 

.— t  <L>  (D  CT3 


O    O  *a    CD  DO 


■H  -  X 

■3  a, 

C  <  <P 

o  J  o 


C  -H    P  XI  V) 

i— I    CD  -H 

CD   O  T3 

fn    Cl,  4h  CD  V) 


P         X  <f> 


-J  E  aj  3  <i  ^  o  o 

<  fn  -3    Cd  .-I  (J 

m>      a-  o 

PTiOOZCEP 
a)   <1>       P        O  -H  ft 

p  x  -a  ft-3  -h 


nj     pop:     h  w  m 


H   e  >  H  < 


X   H  < 


p  o  a. 

H     •  P    P  < 

T3   C  B  -3 

CD    O  fn  rH  > 

P  -H  O  -H  Z 


P   O    3   O  O 


P  P  P   V<  nj 


cd   P   P   V)  O 


W  -H   X  O 


ft  0) 


3  P  P 

m  cd  O 

>  X 


>   E   1/1TD  O 


i  cj  *3  • 
i  u  rt  i/i 
.  cd  cd  a> 

i-t  CJ 

1  P  c 
:  o    -  cd 

.    4-<     p  P 

V)  CD 

;  c  w>4-< 

i  O  O0  'H 
-H  3  T3 
p  vi 


"3  -H   O   >  i 


Cd  T3  -H 
O  T3 
CD    O  CD 
W    DC  h 


0    (fl  ^ 

•H  -d  nj 

p  c  x 


x  vi  > 
nj  nj 

1  H  ^3  X 


0   C   O  P  CD 


T3  H  -H 
CD  0 

P  -P  CD  V) 

cd  (4-1  X  CD 


P  cj  cd 
to  y  e 

cd  CD 


0"3cdP>OcdPCDcr 
•h  c       to  P-  O  in  <D 

+->  -H    CD    O    in    V)         P  P 

TO^x:  H  p  "d  h  cd  t3 

•  HOT  3    CD    ft  O    Cd  -H 

4-1  -H    C    C  "3    C  -M  X  *P 


+j  P  P  -H  -H  V]  tft 
(J  4-1    O0TJ    CD    C    CD  E 


I         O    CD  -H  4-1  O 

i  x:  rt  >  p.  o  ^ 


■P  V)  O  O 


h  Mi  ©  JD  3  D  X'H  C 


13         CD  T3    CD    >  Cd 


o  fn  x:  X!  OP 
VI   CD  P  fr-  O  O 


r.    CD  X)  S 

CD  p  cd  f-< 

>   X  Ph  do 

cd  cd  O 


0) 


P  -H 
O  -3 

E  J 


C  -3 

■h  a) 


o  cd  x: 
»-(  o  x:  p 

Ph  P  P 


cd  cd  cd  fi  cd 

x;  -H  H  XI 

P  E  (!) 

T3  cd  tn  x  cd  MXi 

Cd    C-  DO 


O  X 

-  cd  p,  o  p 

M    ft         P  -H 

-H    CD    Cd  C 


CD  C  -H  *3 

x:  o  p  cd 

p  cd  x: 

4-1  CD  P  -H 

O  >  m  ^-t 

H  CO 

p  o  o  c« 

C  >  E  P 


CD  U 

in  cd 


-H    C  CD 


H   E   h  H 


X  o 

4-1  X) 
■H  cd 


rl  >  X  tfl 

I    P  fn  -3 

f-n  CD  X  U 

s   3  Ifl  H  tj 

)     l/l  H  13 

(D  DO  cd  C 

.  I-i  C  U  cd 

»  -i-t  CD  P 

co  p  p  vi 


(/)  p 
D-  cd 
o  U 

■H  O 
CD  X) 

>  cd 

CD  rH 
4-1 


P  CD 

cd  c/i 

>  w 

■H  cd 


P       o  o 


U  >~>  f->  CD 
CD  OX 
CJ   <D  p  p 

<  P-  cd 

HOC 
•  -  Xl  *H 
DO  CO  X 
C  «'H  (A 
■H  TD  -rt 
PJ    0>  DO 

i*H  C  X 
CD  CD  -H  Cd 
P  Xl  P  P 


^3 


O    U        iH    <D  CD 


*0         P  CD 


C  'H    VI  OP 


CD    ^         P    O    3  O 


1  s 

o 

CQ  Z 

z 
u.  o 

ss 

02  f- 
O  M 
H  Q 


+j  h  q 
C  Q  S 


£  S  3 

o  o  w  „ 

■3  U  -H 


DO 


(D 


O  CD 


4-H  *T3    (D  -H  H 

OOP  *3    C  CD 

P    CD  CD    O  C 

P    CP  P  -H  CD 

C    CD    C  CJ   P  DO 

CD    V)  -H  CJ    C  I 


■h  v)  cd  'O  cd 


,  4-1   O   O  »H 


O    O  CD  13  P 

P  P,  c  cd  CD  ' 

P    P-,  O  CD  P-.  > 

CD  CJ  U  h 

*3  C  vi  P  jC3  <U 

p  O  P  V) 

O  'H  "O  H  -H 

P  C  cd  3  o  • 

i— t  cd  ™  cj  p 


O  P  p  vi  3 

i— H  CJ    cd  "H    CJ  ■ 

O  cj  >  X!  vi 

C  Cd  -H  -H 
O        P  t3  "3 

i:  &  i  §  cd 


O    X'H  P 


P  CD  h  h  C  CD  "3 
ift   >   O   cd   O   >  CD 


in  cd  p 


•h  cd  -h  c  cd 


P  -3  -h  C  O  cd  cd 


O    >  P  P    P-  P 


CD    CD    O  V) 


■  h  c  do  cd  cr  i 


P  CD  P    CD  -H  -H    p,  P 

O  4h  V)   CD  O 

CJ  CD-HXIPCPX:'-" 

cd  P  X      i-i  o  vi  cd 


O  •— i  E  vi  O  -C  x: 

X)  "3  C  3  P 

cd  O  P   CD  -3 

■-i  3  cd  x:  cd  4h  c 

o  p  x:  p  p  o  cd  i 

DO  3  O  P 


■  H  CD 

P  c  1 
vi  O 


■  -d  ifl  in  d 

i         CD  O 
I  i-H    V)  -P  CD 

i  cd  o  p  x: 

CJ    CU  V)  P 
.    J  «H  PT-H 

•  C  O  CD  P   3  P  C 

O  vi  E  p,  w  p  P 
cd  X       cd  en  cd  cj  C 

XPV)CDPH-HXcdO 
p  -H  V)  X  P  P.  -H 
O   CD  <— i  O  3  cd  p 

P--HXX  O  4-i  P  X  cd 
«/)XcdPCOv)UP 
■H    Cd  P  -H  -H 

X'duiooEi/irtd 


CD  S 

>  p  ' 


E  "3 

O  ""H 

y  3 


cd  p  X 
3  cd 
■3  X  E 

§  in  ^ 

O   E  cd 

p  cd  x 

DO  P  P 

j-;  do 

cj   O  *3 

cd  p  c 
x  P-  cd 


C  -3  cj 

(D  ■— i  vi  cd 
a  3-h 

E  O  vi  X 

"   3  X  P 

<-h  O 

p  cd  p 


X  P  O 

cj  cd  P  X 

3  X  O  cd 

V)  P  *H  iH 


X)   C   CJ  CD 


DO  DO  P 

C  3  cd 
■H  OX 
-3  X  P 

P  P  vi 

Cd  rH    V)  CJ 

DO  cd  E  -h 


rH  C 
O  "3  CD 
P    CD  -H  p 

p  cd  cd 
m   O  4-i 


CTiO-H>PV)C^ 


cd 


CD  O 


P  -3  p  V) 

C  CtO-H 

-i  cd  o  P 

cd  P  cd 

E  X  P-  P 
cd    CD  -H  -H    CD    P  P  CJ 

O  -H)  h  cd 
4H    >  p 

C  -h  cd  cd  - 

•HP        X  <-0 

O  4H    O  • 

•3  cd  o 


*T3   cd   CJ   X  : 


E  P  •  O 

c3  cd  <J>  <P 

p  p  r- 

DO  -H  Cn  VI 

O  -3  h  CD 

P    CD  -H 

ft  P  X  P 


P  -3    U  i-t  -H  C 


DO 


O   O  — i  ■ 


-3  a 

CD         P  X 

"3  vi  cd  P 
CT32 

ffl    p  V) 

Ph  cd  CD  cd 
X  -3  X 
CD   C  P 


p  cd  cd  CD  C 

CD  P  CJ  P  -H 

X  -H  -H  CD 

•  H  T3  «P  X3  C 


■hp  X  cd  P 
p  cd  P  •-j  3 


•H  3   cti-H    XXPTJ  VI 


X  -H  *3 
„  (h  r»  m  fli 
Ph  O 


x  cj 


POCdpCDCO-HO 
O    (fl  J    CDP-H  pi-HOO 
E   cd   V)  Q_  X  C7» 
X  X    •  E  -3  3  ^ 

<DPC/3  0-HV)4hO-< 


^  cd  en 

P  cd  -3  cd 

CD  O  O 

X  X  CD  O  X 

p  cd  P  DO  P 

H  1)  O 

X  rH  Cd  P 


cdpi— i3cdEviP 

T3CJP30  OCDO 
C-H  0-5XT3  0-3X 
cd4np,  PCDC-PCd 
(PCD     -        E  -P  > 

-3  O   P  \D 


■   CD  P  P  X 

w  a  h  o 

•  vi   cd  P-, 

•  33  <   ft  <D 

CD  P 
i  CP    CD  Q 

\  O  rH  P 

P-  cd  cd 

C  -H  X  X 

•  O   cj  p  P 
:  -H  C 

P  -H   X  C 

i   Cu  P  X  "H 

i  »h  a. 

i  p  :  -3  -3 

i   cj         CD  CD 


00 
T3  O 

h  -    cd  cn 

p    CD  P  Oi 

o  o  rt  h 

V)  Fh  *0  l 

CD  CD  P-O 

3  E   3  00 


CQ 


P    VI    CD  P  VI 

CD   E   P  P  "3 

a,  3  p  o  c 

cd  P  -h  CD 

p,  DO  E  CD  P 

p  *3  P  P 

CD  rH 


p  cd 
pit 


C_J  -3   P  -P   cd  O 


p  O  ■  ' 
P-.  CO  p 

CD  CD 


O  C  P  P  o 
4-1   O    O   Vi  P 


3  rH    CD  X-3 
_    O   CD  X   cd  C 
P  ft  u  p  ^  S  (/)  wv>PE  cd 


CD   3  O  cd   3  P  CD 


28 


P  H  X  P-<  <D  cfl 


C     •>  « 


P   *J    P  -H 

.  -  C  «  «  rH 
X    O    <l>    >    U  U 


p  -H    (-<  D 


0)  O  cfl  -h  E 
P.E  H    (1)  oj 


(U  X  X  P  TJ  >E-H 
in  H  +J        CO  C 


E   cfl  P  P 
rt  h  bO-H  .O 


x  x  cr o  p,  p  -h  -h  p  3  do  p 


o  4-1  o  p  -h  o  fn 

E  i/i  (L)  ri  cfl 

E   0)  <h  vi  X  P.  Ph 

o  x  cd  3  cd 

OP  3  CO  X 


-H  O 

Cfl 

•H  X<- 

CD  *~> 

P.  -H 

0)  P 

E  O 

E  X 


_  D  D 

Cd  P  D  X 

d       cfl  "+h 
X  C  h 

P   O   O  T)  ^ 


d  vi  d 
4h  w  b-  c  cfl 


xj  d  o  oo  i 


<u  D  . 


P  D  -H  DO  C  Cfl  Ph 
cd  >  3  O  O  P  cd 


cfl  cfl  o  +j 


ion.    However,  anothe: 
s  comes  into  play.  0 
,  twenty-eight  prograi 
ndent  of  the  laborato: 
st  program  to  require 
atories  testing  build: 
,  relying  upon  volunt: 
ficant  extent  upon  coi 
ot  subject  to  the  autl 
oratory  user.     The  re; 
terest  in  attracting  • 
are  essentially  user-< 

tic  of  Type  I  accredi' 
d.    Of  the  fifty- four 
aboratories.     The  Dep; 
tarted  in  1940,  seems 
olicy.    Costs  of  accn 
,  in  a  few  cases,  by  1 
plicant  laboratory  is 
editation.     Only  in  ti 
s  required  to  pay  con' 
leven  of  these  twelve 
he  private  sector.  Tl 
tories  for  their  accn 

the  needed  accreditat 
accreditation  program 
ion  programs  reviewed 
iboratory  to  be  indepe 
appears  that  the  fir 
y's  program  for  labor 
Thus ,  Type  I  programs 
es,  depend  to  a  signi 
iboratories  that  are  n 
ig  agency,  nor  the  lab 
pate  must  be  their  in 
mse,  Type  I  programs 

gnificant  characteris 
its  of  being  accredite 
>se  no  fees  upon  the  1 
ir  grain  inspection,  s 
i  establish  a  no-fee  p 
rediting  authority  or 
>ther  programs,  the  ap 
.1  evaluation  and  accr 
igrams  are  laboratorie 
ions  and  renewals.  E 
ting  authorities  in  t 
iarging  fees  to  labora 

Ob-1   f-i  4J  +J  0) 


P  DO 
Cfl  C 
P  -H 
O  P 


T)  U  -H 
D    Cfl  X 

p  p 


D-H  CflCcflDOOC 
4-*  i— l  Q  -H  ■ — I  4-i    Cfl  P  HH 


■H  VI  O  o  o 
V)   O   Ph4h  p  o 


•H    P   cfl  T>  O 


cd  o>  p  &,  p  d 


cfl   cfl   CD  P 
U  P  X  X  ■ 
DO  DO  p  P 


Si 


o  cfl  p  r>- 
v  u  o  o* 

Cfl    Dfl  i/l  rH 


right 
■e  is 

'iy 

i  as 

;quire- 

•edi- 

;tic, 

ratorie 

'  limit 

:quire 

;tion. 

ley  are 

assure 
;nts 

ripatio: 

•cial 

>  to 

.ted 

:times 

•editin, 

.es  in 

ims  do  not  consider  it  a 
jrvice  is  provided.  The] 
Limit  accreditation  to  or 
:ive  of  the  program;  sue! 
Les  exist  to  serve  the  r< 
lable  information  on  acci 
(uantify  this  characteri: 
11  not  consider  all  laboi 
;rediting  authorities  ma) 
geographical  area,  or  r< 
test  the  product  in  que: 
-by- case  basis  only  as  tt 
and  the  like. 

;e  usual  objective  is  to 
)duct  assurance  requiremf 
ipon  the  voluntary  partic 
(uently  limited  to  comme] 
lependent  in  relationshi[ 
;d  to  restricting  accredi 
rams'  objectives  are  somf 
lsually  borne  by  the  acci 
participating  laboratori 

'eral  Type  I  progr; 
ted  when  such  a  s< 
igrams  frequently  : 
:o  serve  the  objed 
:redited  laborator: 
'  users.     The  avai: 
:nt  to  adequately  < 
"ype  I  programs  wi! 
instance,  some  ac< 
iratories  within  a 
is  called  upon  to 
■atories  on  a  case 
went  negotiations 

ion  programs,  who: 
exist  to  serve  pri 
;,  generally  rely  i 
•ticipation  is  fret 
:ories  that  are  in< 
imitations,  relat( 
to  serve  the  prog] 
ion  services  are  i 
■ograms  and  by  the 

>  -H  O  O 


p    U  *-t  P. 


cfl  <D  ; 
O  &  ' 


X  <D  f— 

(h  "H  P  X  X 

I    O  (J  X  O   cfl  P  , 

P  -H  C  tu  h  o 

'    Cd  4h  Cfl  P 

:  p  <p  e  tj  cd 

>  O  3  *  OJ 

IX)  W  p  X  P  O  ■ 


S  P>    Cfl    D    3    O  -H 

X.  X  -H     VI  Oh 

v)  p   p        D  vi 


•H   C  P  cfl  TJ  cfl 


■  ri    P»  P>  O 


_    f-i  > 

v>  do  d 

O  O 

P,  P  VI 


V)    O    Cfl    Cfl  -H 
■H        X  P 
2         P    DO  Td 


»H  O  cfl  M  E  Oh-h  XX   cd  In  i 


X  o  ■ 
— I  X  T) 
cfl  C 
cd  ■— i  -H 


C  *-*  P  cfl  CD 
CD  cfl  3  X  X 
E  P  X  P  P 


P  V)  ^  P  <  P  fn: 
cflV)(*cflrfl  T3cflpH 
pfDO»Cuf-i^a)+-> 

•H  «H  V)        O  4)  T)  ■«-( 

13    h   3        X  X   0)  T3  C 

(DO  *   cfl  P   CD    CD   CD  * 

(-(pxyii-HOCfHEv) 

o  nj  t-i  o  o  c  e 

O  U  C  -H  fn  CDUf-icfl 

coopfna)   •  in  is  o  h 

X  «  O  X  O  >D0 
i-HcflI-.PP(DXtPOO 

hO(UO(/1POMM 

OJ  X  ^  3  Ph 
Cl,-t3   cfl   o    ^        O   <A  U 

X  a>  --h  x  o  x  p  p  o  (-« 

H  P        cfl  v>  (P.  o 

■H  C  *— <  vi  O  vi  O  -P 
-•OO  CDP0)t_)V)U 
XII  Q-M'H  (U-H  CDO) 
U  U  3  C  (->  f-i  U  -H  W 
cfl  o  -h  O  O  O  •  P 
E    UTJPPXPTJ-H  (D 

Ecda>v)cflcflcflCDfHp 
3  iflOt-H^won) 


rH    P  i-H  "H    cfl  Ph 


O 

(-  X 
DO  Cfl 


>    CD  P  cfl 


X  3  3  DO 
■P  -G  C 


4-1    f-i  -H  3 


P   <D   fn  -P 


ti.  H  P  O 


CD  r-i    O    CD  P 


X  Ph' 


c  X  c  o  o 

CD  i— <   O  (J 
VI  0)  f-f 

X  ^  X  x_ 

cfl  -H  i—l  cfl  C 

^  rH  E""1 

CD  cfl 

X   V)  -h  CD  JS 

p  -h  p  c  e 

C  O  J* 

C  -p  <u 

* — I  -H    VI  X  M 

in  hO 

C  C       m  m  o  ^ 

O  O    •  <D  E  CU 

E  -H    V)  -H    fD  O 

i  E  P   0)    U   U  C1-1 

O   O  -H   O   cfl  cfl 

U    <D    U  P  <U 

VI    O    Cfl  T3  VI  Ph 

cfl      p  u  c  -h  5n 

"  cfl    O   cfl  X  f- 

CD     CD     rH  X  P, 

t>  t)   O    cfl  T3  4-1 

)  X  >H  -H  DO  O 


3  v£> 
O  O 
VI  Ol 


X    CD  X  <_>  Cfl 


O  C 


rH    DO  > 
V)  r-l  C  T3 

E    cfl    DO-H    (D  3 


jz  O  rH  -H  -H 
p  <P    DO  (h  P 


-a  p.  cd  uj  z 


P    O  . 


0)         r-H  -H 

p  4H  -H  TO 

O  4h  ■ *h 

vi  P 

w  C  O  <D  C 

CD    O  P  P  ^ 

t-J  -H  Cfl  C 

•  H   P  T)  P  O 

C  -H    CD  V)  Ph 

DO  c  X  « 

O    DO  VI  H  CD 

O    O  -H  Cfl 

(D    CD  -h  U  C 

fn    (D  X  CD  ™ 

P   cfl  > 

P  CD  C 


co   C   OJ  X  X 

gCflPPiHHVll/lCD 


O  CD 


DO  > 
•H    O  1 
UJ    DO  r- 


DO  Cfl  4h  XX 

i  C  C  0)  X 

t-H  O  X  *h  V) 

O  -H  P  CD  T3  Cfl 

C  P  -H  3  <D  X 

CD  Cfl  P  P 

P  C  O  V)  Cfl  CD 

<D  r  X  E  h  P 

4h  P  cfl  CD  OJ 

CD  4h  3  f-i  PhX 

P  O  cfl  DO  O  P 


P  I  CD 
COX 
DPP 


Cfl         p  cfl 


V)  P  o  cd  p 


Ph  ' 


"  T3  P  P  c  a> 
i    CD    O    3    O    DO  ( 


v)  cd    "  o  p  P 

3>cDPcfl33T3. 


CD   00  O 

P   C  X  P  cfl 

Cfl  -H           O  P 

P  DO  E  VI 
VI    CD  C 

E  M  -H    (D  * 

Cd     P    ^h     P  r-H 

P  cd  O  cfl  cfl 

DO  E    Cfl  p 

O    I    P-<  V)  CD 

P  T> 

D  D 


Ph-h  o  -a  CD  P 

CJ  CD  O  P  D 

■a  o  c  p  -h  x 

C    V)  CD  P,T3  P  CD 

cd    V)  DP 

cd  p  P  p  p.  cd 


P-  o 


•H  V) 

H   P  P  3  p- 

o  a>  x 

D    3  P  XX  C 

Ph^O  h  rH  o 

^.  O  O  O  /— 

H     rH  P,  -4-)     V)  P 

P.  E  cfl   P  cfl 

4h  -h  p   D  '" 

O   <D  OX 

X  XJ  X  P 

X  P>  C  cfl  O 

CD  Cfl  r-^ 

C   C  f-i 

D  -H  V)  X  O 

3  P  O 

+->   V)  D  3  C 

•H    p  P  C/D  3 


Cfl  T3  V) 

P    Cfl  D 

DO  U  p 

O  P  -H 


■H  p  cd 
4h  C  > 
■H    D  -H 


CD        X  E 

•H  C  P  O 
P  Cd  -H  p 
^  (H  Ph 

cfl   X  O 

PhX  X 

P  cd 
XT3  3  X 
-h   D   cd  P 

Ph  C 

Oh-h  do  X 
3  E   C  P 

t/l  p  -H  -H 
DPP 

O  «P  -H  C 
D  TJ  <D 


*a  d 


P  D 


O    O    X   V)  -H 


X  P  -H 
cd   D  4h  V) 
E   P-4h  D 

ao'H 


X  P  P<  o  x 


cd  D 

P    P  X 

CD    P  P 
3  cd 
T3 

O   D  X 

P  13  -H 
P-   Cfl  r-H 

P  CO 

X  P  u 

X  -H 

& 

w  c  f- 
c  o 


p   A  U1 

5  E  I 

3   D  P 


P  P  D 
cd  D  £ 


E    H    Tl  rH 
Ph  O  Cd 

cd  £  X  C 


D    O    V)  -H 


D  "OPT) 
X  V)  T3  P  D 
P  P  CP 
D  -  O  -H 
-  P  V)  CD  -O  ' 
X  3   P  D 

r-H    P    D     DO  P 

-h  cj  3   C  O 

cd  cd  O  -h  o 

U  4h  P  *tj  cd 

•H  3  DO 


O 


O      V)  r-H 

P    --H  Cfl 

Ph  O  3 

CD  CT 

rH  O 

Cfl    P  P 

U   O  u 

O   (h  3 

rH  P,U 


3    CD  D  Cfl 

D  P 

X  Oh  <D  X 

p    V)  4H  i-H 

O  D  r-H 

pi  -O  P  cd 

cd   D  3 

P  C  bo  vi 

O  -H  C  3 


X  c 

rH  D 
•H  p, 

cd  D 

•H  TJ 


P  P  x  O  P 


O  C  <D  D 
E   cd  X  > 


C  O 

D  CO 
vi  cr 


P  CJl 
D  -h 


E  Jh  U  P  > 

cd   3  C  -h  OJ  C 

rH         P  p  cd   3    3  O 

n        DO  u  P        O  OJ 

O  cd  vi  X  X  3 


C   cfl    (h   O  <D 


P  O  E  O 
■H  U- 
D  Tl  P 


•H  T3  O 

P  D  P 

O  X  cfl 

CD    H  VI    P  V)  P, 

P  cd     •  3  cd  -H  O 

■H     3     V)    E     P  r-H  x 

T5   O    P        O  X  cd 

DP   D  V)  X  cd  -h 

P        vi  E   cfl  p 

(J  TJ     3     Cd    r-H  VI  DO 

CD  D  M  DC 
Cd  P    X  DOT)  -H 

CD    P    O    D  V)  P 

HH     D    O     P    P  6  V) 

P   P   Oj-H  Cd  D 

T)  P  P 

D  DO 

P  O  4h 

O  P  O, 


p,  "D    P  D 


D   E    <D  4h 

x  cd  x  o 
p  p  p 

DO  X 
4h    O    D  C 


O   P    P   cd  P>  ■ 


C  O 
DO-H 

V)  -H  P 

3  P  cfl 

Cfl  Ph 

O    P  ■  H 


T)  -H 

V)    D  P 

p  <P    D    P  P 

cfl   O  P   O  cfl 

X  Cfl  CD  Ph 
P   VI  T)  cd 


P-HDO        P  P   D  C 


Cd  3  r-H  3 

P  P  Ph  p 

cfl  X  P--H 

X  P  3  P 

CD  V)  V) 


o  o 

flj    flj  > 


C/3  (J   O.  3 


•H  -i  O 

P.  a  3 


■H    C    VI  O 


M  o  ^  <u 

O  C  -H  h 

h  mo. 

*J  o 

C  ^  »J 

o  nJ  0) 

■H   E  »  U 


ai  O 


3  a) 


■a  -a  x 

U  H  -O  H 

U    3   (D  a> 


p.  O  <n  o 
H  a) 

to  l/l 

4-1   O  3  h 

O  J2  0) 

OH  d  9 

o  o  <-> 

C   W)  *J  o 

rt  c  «J  rt 


29 


VI  H  V 


iJ    O    VI  ->4  >-•  1/1 


<h  P   O   4)  UX> 


P   J-   O   0»  O 
O  X   >  V> 
<4-(   o  rt   O  ^ 


1>  0) 

rt  <p  p  X 
o  p 


U  -rt  <V 

h  0)  p  < 

*->  h  I 

Vt  U   O  I 
O  P 

J-  rt  i 

tfl   W   W  ( 

S  3  *H  < 

P.  h  >  i 

OS  OA  h  I 

8  2  Si 

o.  o. 

BO 


j_t    Q  *J  0>  U 

X  o  «j  o  in 

~>  4J  -H   rt  Q) 

e  ■  >  o 

o  in  w  "4  v  >h 

o>  o  *j  «h  > 

•J-h  3  o  e  u 

fc>   O  O       pH  W 

•h  «  a  c  «  x 

-h  u  v  a  u 

o  a>  B  x:  o 

H  XI  T3  (Iff 

B  rt  «h  b  rt 

a  -<  >  3  w  ^ 

u  o  o  e  o 

M  *■>  ^  O   3  XI 

o  t:  a.  u  u  a 

u  v  a.  oo  -< 


O  0) 

a.  <u  <u 


vivo 


■H  >  fi  h  P  M 


O    IA    O    C  O 


Ul  i— 1    I/I  -H    rt  -H 


•H  >£> 
+J  -H 

in  in  s  >h 


3 

O  X!  ■ 

O.  M  n3   U  C  X  p  T3   00  (4   atf  <C    C  U 


trt   O   rt  'H   X  i-H 


h  X  <->  u  c 


■H 


-  § 


OOrt  Q) 
O  O  O  *3  B 
U  C  «  B 
in  cj  vi  0)<ria<-,rt+JO 
h  jr;  3  6  rt  e  rt  o 
3  p  cj  *o  c  4>    <  CP 


o  o  a>  o  O 


cj 


UHptoscoortCJCrt 


■3XHHPPCCJOEO 
0)  C  O  rt  O  -H  -H  O  -H 

h  rt  vi  Cj  x  Pi  -H  pj  p  tj  4-» 


rt  cap  h  h  .h  cj  *3 

O       rt  *3  Pi  qj 

OJ    H      «  O  rt  Q>    C<J  H 

H         O    C  O  U  -rt  o 


'H  H   C  (9  4) 


qj  < 

P  (J 


E  U  P 

O  <  P  rt  c 

rH    O  -H 

X<P  «  *rt 

P  O  0)  -o  c 

•H  X    OJ  -rt 

*  0)  E 
O  MH  *d 

x  a>  rt 

P  rt  u  c  > 

3  O-Hrt 

(fl   O  T3    >  O 

U  0)   (h  > 


S  T3   XX  W£  D 


&,  <D   O   O    O0  i 


C  -H  T3   O.  1 


>   U   O   X  >  W 


<U    rtO    ^fO*H4->    U    t)  ^}  P  P 


*J  o-h  xo  rt  Ul  ■-■ 


•H  (1)  rt  c  rt   H  *r~» 


■i-t  a>  .h  -a 


(/i  -»->  rt 


tn  *-»  a>  c 

o      +-»  rt  cj  rt 

*->  iA  H  E   U  IA  +J  ■ 


f-i  rt  X  rt  <d  -h  (X 

C-H      -  O  U    4->  B  1-1    W)  , 

O  f-t  i— i  ,Ci  &0  *BOO 
•  HOrtrtO^CO+JX 

P   P    P  - 1  f-    3  O    fJ  rt 

C&    O  CUO-H  H 

4-»  h  *->  Td  x  +-»  a>  o  o 


o  a> 

4-»  X 

rt  -m 


•— <     -  E 

x  <C  rt  a> 

rt  u.  H  so 

*->  U  oo  a» 

v>  X  o  »h 


4> 


T)  X   C   rt  O 

o  rt  »— i  u)  -h 


•  H    P  H    *J    (1)  H  Tl 


4-)  13 

s  § 

S  X 


o  rt  <j  *h  h  4)  rt  -h  -a  -«-t 

x  o-h+j  4>in  a,  p,  c  <p 

+_»  -H         S-i  ■*->   0)  irtrt-H 

C   O  C  X  O0  f 

■H    (H  »H    rt    O  -H  *J  C  3 


<£  ^  u.  -a 
u  oou  o 
o  x  x 


U   3  OO 
O   O   0)  "H  fn 
4J  <4-*    >    O0  O  ■ 


1-       -P  X 

oo  c  rt 
■h      o  a>  o  o  "O  +-J 

JDO+J-HO,-Mrt4> 


T!    O    w  O 


0.-H    VI  U 


O  *->  4-»  <D 


fii  o  rt 


o  c 


w  <rt  *-»  O 

U  VI  3  — i 

3  rt  O  ^ 

o  ^  o 


H   H   IN  Ifl 


P    V    D  H  1>  >P 

rt  x  -h  u  o 

U  *->  U   00  di 


•rt  (rt 
+J  -rt 
rt  *3 


o  c 

E   •  H 


H    Irt  O 
a  E 

rt  a> 

3^1—0) 

o*  rt  m  x 


P  >H  h   p    O    >  U 

&o        o  o 
X   3  O  1->  U 


rt  <d  £l 

S  O  p  'H 

.-   U  C  > 

O  -r- 1  <L>        U  O 


*D  -H   a  P-  -4-I4J+JOW 


rt  t-i  x  rt  (-< 


0)  H  -H  rt 


0)  rt  vi 
X  *-> 

4-»  X  O 


rt  t)  O.  E  ui  pj 
M  «H  O  O  rt 
O0  >  O0  O  -H  X 
O  O  C  P  P 
U    U  -H  O0-H 

cx  a  >  c  p  w 


VI  P  P        M  I 


u  cp  cp  -h  *->  o  4->  o  +-* 

•  H  t-i         4->    O    H         PJ    V   3  «H 

T3  OX        P  P    X  C  P    rf  P 

vi  u  ^  t)  cprt  pj  aj  c 
a>a>*HrtPJ<u  uoE4->ooa> 

h  p.  f-iUpJpJHPCPUC 

rtXv}oa>rtc:<+-irt-H  3-h  a> 

H  EX  U  >4)-H  P-  3*34->X 
E         rt   rt  -rt  -H   E  — I   O   O*  O  -H  PJ 
rtCP*^HT)PJCrtX   <U   Pi  T3 
P^-HOO  oS3rt        o.  a>  *P 

OO        OH   w   E   J)  Q-HTJ  hO 


•rt  -H    H  OO 


,  <U    rt  -H    U  P 


O    O  -H  P»  'H 


Pi  OO 

a>  rt  _ 

a>  Pi  vi  a> 

CP  3 


O  V)     -  C 


(rt+jXhvi  P«rtX 


IHHH        J=    P<  C 


■o  rt  *->  o 


4>   O  ^  _ 

*-»  X  3 

rt  bO'1 

a>  <-<  a*  i 

•3  Pt  i 


E  -H 

O  -H   rt  P-* 

Cup  P  rt 

*  E    O  'H 

V)  O  Pi  C 
d>    (rt    CP  rt 

•  H  OO 

PJ       -HH  U 


4>  VI  <-h   O    3  O 


X  4-»  O  ^  CP 


Pi  VI  -H    O   Pi  -H 


>   CP  C 


rt  Pi  rt  O  vi 


C   Pi   C  i 


P>  P>  X   >   Pi  > 
O   rt   rt    C   O   O  Pi 
Z        — 1    0)  4->   00  O 


0J  (rt   Pi  3 

c  c  rt  vt 

■rt  O  ^  3 

■— t  -rt  -rt 

&,  +j  E  a> 

•rt  rt  -rt  p« 

u  u  co  at 


4)  00  "3  rt  O  O0O  w0) 
Pi  r--  -rt  T3 

3  <ji  >    *  a> 


CO   Q.O   D   O  fl 


X 

o  ai 


c  o 

rt  v£> 
E  0\ 


POi  M£ 

v>  rt  o  c  rt 

O   2  (Ti  -rt  Pi 

rt        H  p  00 


rt  >  a>  i-H 

3   (U  (rt 

cr  vi  o  c 

<u  cp  i>  -h 

Pi   O  E  X 

X  -H  4-»  -3 

c  p  a> 

O  <D  +-> 

■rt  M-i  c  rt 

*J  O  O  ^  -rt 

rt  oo  *-> 

•rt  X  C  -rt 

O     •  i-H  -rt  C 

O   C  C  (rt  -rt 


irt   O   (rt   O   O  C 


pj  rt  c  +j 

a)  p->  rt 

Pi  C  —*  ^ 

O  0)  -O  fl)  N 

x  E  vo  u 

rt  C  CTl 

O  »H 


rt  VI  -rt  0) 

O0 -rt  O  rt  -H 

C    U  -H  '  M 

■rt    O  ^  O 

tH    *J   V)  O  C  4-» 


*W  -rt    C  rt  C 
>  -rt    U  O 


a> 


L,  Tsl     OO  <U   "3  H 


ea  O  •<-< 


f-OI-rt   MX^h   U  >H  O0 


<D  X) 
(rt  X 


C  *4H  -rt  V) 

CJ           rt  PJ 

O  TJ  X  C 

"  rt  a 


P  P  P  c 


rt  rt  pj  sou 


i  cj  rt  a>  4->  -rt  -rt 

'  X     M     P    W  P 


O    CJ  ■ 

cj  cj  pj  rt  vi 

rt    CP  V)  CJ 


mvjOJOOCCJZ- 


O  4-t 
OJ  rt  CP-rt  c 
Pi  X        4->  -rt 


OJ  H 

aj  oo 
o 

Pi  Pi 

3  CP 

O        ra  iu  in  ■ 

<4H  X  PJ   O  X 


4_»  Qj  p,   p,  t4-| 

X  CP  O 

X  E  PJ  E 

X  0>  X  rt  rt 


CJ  O 
X  p; 
*~»  rt 


CJ  irtPiOQJP<4-»XO 

pj(rt-rtoj>xortrtM 

-     1  tM  TJ  rt  CP 
I  c 
rt  c  rt  CJ  V) 


>  rt  C  T3  X  O 
w  C  rt  C  rt  -rt 


(S    4-»   4->  +J 


>-rt  PtCOrtOJf-i 


X    O  "rt  4-» 


Ci  -3 
CJ  CJ  O  -rt  QJ 
-3  4->  O  rt  E 


a>  vi  irt 

PJ    CJ    >    CJ  (rt 

rt  cj  o  0)  rt 

c  rt  oopw  s 


Pi  IP4  CJ   E  rt    O  > 

3  4_l        hi  .rt  O 

4->   X  H  *H        PJ  O0 

rt  .o  rt  o  oj  rt 

C  4->         CP  *-»  rt 

Pi  V)    X  X  -rt  rt 

CO  *->  E-  *3  M 

•  rt  *  «rt         CJ  CJ 

V)  E  rt    X  Pi  "3 

X  C  rt  rt  m  O  CJ 

P  o  h  3  cd  y<p 

rt  -rt  oo  a*  -p  rt 


>    (rt    QJ    O         P  <D 
(rt  X  P  X  w 
qj  rt  p  o  "rt  pi  rt 


O  QJ  (rt  X 
H   CJ   QJ  P 


C   X  >  -rt  OX 

O  X  H  P  Pi  rt  P 

•rt  QJ   O  QJ  rt  O 

P  -3  irt  rt  E  cr 

rt  QJ  E  QJ 

P  P  X  CJ  O  X  O 

•rt   rt  HP  U  P  "3 

-3  >  O  rt 

QJ  -H  P  P  QJ  CP 


O    rt    H    Pi  VI 


ajvioocjH  rtPirtQj 


CJ  (rt 


CJ  QJ 
P  QJ 
C  4-1 


p  rt  c  to  w 


x  o  P  O  (rt 


C  X 

■rt  p 

rt 

E  4-. 


H  P  -rt  Pi 


CJ  -3  rt    E  O 


i  *3    O   QJ  O 


30 


•H  -H  -O 


-§5 


cr  «  a. 
(B  < 


■°.S  o 


a  o  h  u 


4)  o  .o  o 


6  Jf! 

O  O  I 


[X. 

2  3 


oo  O 

p  5 


—    "H  TJ 

owe 

CO   C  O 

CD   O  U 


1  <H  4) 

O  -H  i— I 

I  4h  CO 

\  •-•  »H 

I  H  D 

i   C  CO  TJ 

0  4) 

—  O 

i  0)  01  x 

i   fn  <H  X 

i 

i  H  «  T3 

i    CO  ~  — 1 

U  f-4  *->  4-> 


W  X 

<  rH  re 

U.   -H    rH  ■ 


fn    O    C  -H  TJ    (J  C 

4J  *H  +■>  *-»    C  rH   CO  h 
» T5   fn  -H   C  ' 


r.  U  X 

3  4)  U  O  <b 

TJ  CU  -H  (h  4) 

4)  t/i  3fi  ^ 


"O  +J   (J  u 


C  T3  +J   O  C 

C  I    CJ     Z     C-  ■ 


4->  <fl 

f-i    4)  4) 

O  +-»  w  i 

Cu  CO  4) 


O   4)  0) 
■rt   14  *0  i 
C 

o  e  r 

4)  M 

CU  O 
tn  4rt 


•h  tn  +-> 

w  u  4)  -h  « 

4)   4J   C  O  *-» 

C   CU-H  U  to 

CU  3  -H  OX 


'  Ifl  h  'H  X  X 

■H  O  TJ  +J  X> 

TJ  »H 

4>  •— i  *rj 

4)  1h   W  C8  4) 

fr<  O    4>  3  TJ 

3  O  £  (T  I- 

E  *  +■»  cfl 

~.  -a  g 


ere 

«  O  0) 

ecu  u 
a 

v 

-  VI  1/1 

c  cu  o 

O  0)  -rt 


o 


CO 


«  O 
O0 


c  -h  n  c  (u  o> 

-  -C    0)  X 

O  4-»  fl)  C 

■H  W  O 


<M  O  O 

I-  :  1 

0)  0> 
U  *■> 

c  • 
0)  < 
O  (J  — 

u 

Si  o  = 
CUD 


e_> 


o  a 


u  +j  c  h  *j  -m  >,  ; 


CO  -H    >    I/)  +J  O 


«  <->    g  JZ    U  Hi 


O  -H  o  u  c  cc 


h  p  v  a 


«    !/!    O  3 

.H  -H    l/l    0)  ■ 


OO  U 

O  O  tJ 
M   O.  C 

a.  wi  a) 


U   D  p  Q. 


C  E  10  «rt  rt 


X  c 

>-H  4J 

a  e 


CO  O  <n 
3  X  *h  y 

cr      u  >h 

tO    4)  4-( 
X  fi.  Q-  O  n) 


•O  — 

W  (U  U 
4)  T3 

■H  -H  X 

C  >  Xl 
4>  o 

•a  ^  is 

CU  4) 


CO 


eo  V  O  V)  *->  f-* 
C  -i-i  <->  0)  O 
Crtw+JO*OMC-H(-iOt0fHOC4)y 
CU  -M    -    O  -H  -H  ■*->  CO 


4J   4J   U   CO  CO  4) 


4>  X         O  C 


.2  § 


U.c0U*HC4)^l^f-.-H4>O 


c04->^O-l->4)OOlH4)OU(J^t*-( 
*T3   3   3   O         v>   CU  *H  -H  -H   C  X)  -H  irt 


4-i    4)   O*  CO  +J  « 


C  1)  O  O'O'+h 

■H  J=  -H  E  U  -H 

T3  +j  O  U. 

h  h  «  jj  o 

O  CO  +J  >  O 


4->3CcOE-HWW 


•D  3  U  U 
+-i  .r-t  DO  4) 
O    >   4)   4>  CU 


M  l/l  -H  (J 
W  *  O  CO 
0)    4)  JZ    CO  T) 


+J  XI     *  f-    4)  X 
t      4)  'H  »— < 


<    CO    4)   3  X) 


4)  lO  "TD 
X  Lrt  4) 


*a  (-  C  4>  E 

4)   4)  -H  CU  E 

U  X  X  trt  O 

h  tu  O  E  X  U 

O   CU  ^   3  -H  3  4) 

+J   c0   CU  C  3  (/> 


-H  CU  4>  cO 

5  S  X 
J  4)  4> 

<    CU  >  CO 

O-    E    O  3 

U  CO   u<  C 

X  (rt  C 

4)  CO 
O   X  (/) 

*J  U  o  c 

C  X  CO 
ifl   4)  *J 

4)  -H  C 

rl  U   O  O 

C  *u 

4>   O  4) 

~  '-    ^  = 

~   c  c  — 


u  ui  § 

,  £  E 

o  4)  w 

S  4> 

in  4)  *h 

a  >-  t- 

O-H  O 

n-t  3  *> 

>  cr  to 

f-i  4)  " 
4>  ^< 


41  CO 
X  C 
4->  O 


O  'H 
X 

CO  CO 

— «  T3 


•h  td  cd  vi  a) 


'./J  'J 

c  o  - 

4J  V) 

E  O  *-> 

9  cu-h 

4>  17  B 

U  3  C 

U  Cu  4> 


>   fl)  V  h 


4>  O  *-> 
H  X  CO 
O   CO  x 


OCX 

47  (/) 
K-rt  i 


CO  3  «  B 

+-»  a"  (h 

■  H  4)  4)  V) 

■  *o  C  0) 


*-»  o 

4>  X  X 
0)    60  CO 


•-t+j  pL,t-i*-)  e  y  M  < 

JXCfTuiftcOCX- 
&TC0a>3<J3X4>+J 

•HvtnpucoBvao  X 
o  m  4)  a  hH  m 

•H4)Ih(-i4)  04>c  . 

4->  Q-OUlCC4>  +^0"0 
i-tO  M-iOO4>+JOc0BG> 


d  h  « 


5.S 


H  +J  'H   cr  * 


«  cr 


X   CU  C    U   4)  O 


4)  f- 


C0  r-< 
4>  CO 


■H  <4H 

^   O  TJ 

C-             >sX    O  4)  *0 

3              rH     f-l     4-»    X     C  "O  4» 

•  O  *->  *->  O-H  V) 
Wtf)  CC3-H>C 
MC4>4)OcOW>riO> 

4)    O   tf)        -H         U  "O  U 

=    -         2        —    O  ■- 
Cu 


-    T3   CO   4>  W 


4>   C  CO  4> 

4>  X  CO 
<4H  4> 

X  X  w 

XH  o  co 


—     '/.    C  O 

4>         X  W  TJ    CU  <U  4-t 

■O-HChC04)-HCtf)  • 
•H  h  O  P  rH  hOC*-iT34) 
EO-HC  O-HOc04>W 
P  P  &l  •  4h  1  -— '  ■  i-"  -J  ■'.->  O 
4»C0C0  WOCOCO^XCOX 
X  M  TD  J  4)  U  -o  td 
+■»   O  -iH   O-H   3   O-H    U  X  *H 

X  Ih   4>X^   4>   U  — «  T3 

CcOcOfHO-HtOcOCUCOfOC 

HH>flPHrt>OJ)>  CO 


C  +J  Ih  T3  4>  W  C 

O  U  Ofi  O  *-»  -h  -H  O 

•H  O  O    *J  HH  W 

+J  U-t  h    CO  13  X  CU 

CO  <*H  cu-m  C  «  -H  (A 

♦J  4)  (J  (<  *J    U  TJ 

•H  w  o  tn  tn  O 

T3  4>C<nw4)'HX 

4)  4->  4)  tn  "3  T3  4~» 

U  (0  E  CO  »-"  C  4) 


CO  C   >s  fJ  *■> 


«-»  4)  CO  w  X  • 


H   c  o  W  ^  (0 

o  u       to  "O  -h  o 

X  4*  X  4)  *3  X  <A 
tO    >   X        C        W  TJ 

-J   O   DO  4-*  -H  4)  t- 

00  O   W  >   O  tO 

X  h  3  «  fl  MT5 
(-.C0OT3TJXOC 
CO         CO  X  CO 

4-tEXtHWTJSW 

§p    L»    CU-H  tn 

u  o    i  3  tn 

^«<H4JX4>OEV 

o         x  u  u  3  x 

>  -O  U-t    ^  -H  U.  w 

4>   O  +■»>&.  00 

— i   >        CJ  t-i  <  o  00 

C  O  4>  TJ  tn  >  CU  -H 

O   >  tn  O  Z  TJ 

■h   4)  tn  I-  4)        C  H 

■:-         CO   CUX  B   O  CO 

CO      » »H         *J  C  -H  00 

Z  sO  U  CO  O  *-*  O 
H  CO  H 

4)  9)   H   C   O  *-» 

X         O  O  P  'H  T3 

*J        *4-        *J  C  TJ  4> 

C         w    U  O    O  C 

4)  -H    W    4)    3  W    (-  -H 

■:-  9  -H  *Q  «l   U  <M 

4-»4>hOhCucOTJ 

in  x  o  v  cu 

tn  *j  eo  tn  m  *j 

U-h    ttl   h   V  P  h  o 

C  H    O  X  ■ 

•H  X  O  X  *j 


C  *j  eo  ^  4) 


c  p.  w 


CU    „  *-*  *-»  X  •  4-  (U 

^-h  -h  2  tn  o  > 

W  Q.  TJ  TJ  TJ  U 

■-•  <   o  c  <S.  o 

■H  -J    H  H  -H  X  TJ  tn 

>  u  u  w  *j  c 

CZUUC04J-HV 

h        b  CO  X  EJ<X 


CO    >    CJ  CQ 


•rl  f  c  « 

■  X    cO  4)  X  1/1  ■ 

'  -M         4->  E-  TJ 

O  H 

i      *  X  TJ  CO 

I  rH    nJ  c     -  TJ 

i  00  rH  CO  0)  C 

*  cr*  do  co 

I  i-l  O   C  4)  ■ 

4       O  O  fH  in 

x  '•o-  in 


H  O  4J  *->  cu 


4)  U  X 
>v  CU  *-> 

+J    43  -H  X  C 


tn  o  c  K  co 


0>  _ 

o 


O  f-<  4h 
^  U-i 
CU  H  3 

4)  tn 

Cl.    4)  H 

<  Cu  w  O 


4)   O  +j  to  >  4) 

E   *  tn  C   E  O  X 

h 

>    CUX  TJ  TJ   CU  X 

O    SO  -H    C   CU  CO 

u        c  W   to  cO  E 

a   -  o  4> 

E  w  -H  H  3 

m  4)  p  an 

4)   (0  -h 

X  4h  +j  4>  > 

H        *H  X  4) 

O   h  T5  P  h 
P.O  O 

cd  *H  u.  x  O 


X  4) 
rH  OO 

H  4) 

CO  — < 


I  X  *J 


+j   *J    tO        TJ  O 


O    H  TJ  CJ 


O  cO  C 

•h  O 

«J  X  "H 

to  MP 

>  3  cfl 

■H  O 

*-»  H  -H 

O  X  TJ 

E  *->  4) 


-  O  C 

CO  CU  o 

H  CU-H 

O  cO  +■* 
X  O 

rt  tn  c 

x  p  3 

4)  M-f  < 


■H         O  O  FH  O 

S  -rt  O  U 

C  co   C  in  *r"i  Cu 

-h  f-i  O  in  co 

00  -H  -H  E  TJ 


*J   CU-H   o  - 


tn  CO   O  TJ 


4>  a. 
>  < 
o  u 


if  OH 
CO  U  CO 


TJ   3  -  ■  . 

fH  CU  00  E 

4)   O  <  4)  O 

X   >  U  t-  u 


C   in  C  co  -H 


O  -h  O  C 


+->  >  U 

U    4)  4> 


•h    C    3  C 


DO  > 
■H  4) 

tn  J-  ' 


■  TJ    >  ■ 
1    C  CO 
i   CO  X 


.  +-»  4) 
CO  X    4>  TJ 
C  ■*-»•»-*  4) 


I  TJ  M  X  O 
4)    U  +J  ■*-> 


C  +■>  -H    >  4) 


E  -M  3   O  +-> 

TJO-HC0  4)+J4-JC0 

4)    CJ  3   CU  >  1U, 

4)  h  to  c  tn  o 

in  U  UTJX-HWX 

•H  4)  4>  tn  CO 

W    O  fH  -H  O  *  -H  rH 

in  +J       4h  x  in  rH 

cO  C  -H  3  H   cO  4> 

C  -H    W  O  -H  X 

t/l   o  ,_, 

■H  -H  +J    4)  O  CJ  4) 

+J  tn   (J  4)  CU4h 

w  -h  -h    i  w  cu  in  o 

h  TJ  W  TJ  fn  tn 
CJTJWJhOCCJCJ 


O  TJ 

iH    M  ■ 

CO  O 

C  T-I 

O  CO 

-rH  E 

DO 


2£  3 


C  <h  QJ  CO 

O  O  U  H  O 

h  *j  c  O  in  +j 

W  (J  4)  3  c 


,  h  TJ  -H  (h 

i    4)  ih  00  cfl 

:    CU  4)  4)  DO 

:    X  X  h  4) 

a>  M 

X  rH 

TJ   rH  tO  X 

I     4)   rH  O  *J 

I  -H     CO  -H  -H 


O    W    4)    CJ    CUTJ    CO  c 
4)  X    4J    E    O    U  4) 

x+J+JCuo-Hooin 


3       «  4-1   i-H  t*-l 


4>  CO 

o  x  u 
+-»  o 


«  -h  h  4)  tn 
X  *-»    3  -M  E 


incooor<3<->in 


—  =   '->  - 


OO  >   0>  CO 
C   4)    H  X 
-    C    O  -H    H  (J 

+j  +j  co       in  cu  co  co 

C    C  fr)  +J    4)    fn  -H 

uvccpnooc 

E    E  -H    4)  C  B 

4>CcOEXtn-H4) 
fHOE4>y*-«(H.H 

•H    Jh         Ih    C  rH    O  X 


4)  c  co  a*  < 


*r-i      tn  Uh  3 


TJ  r*  CJ  £  -H  -H  tn  c 
CO   O    CJ  U   C  4) 

X  X  <    C   tO    CO  rt 


W  4)  *J    E  -H  rH 

TJ  C  U   C  (J  tO 

H  C  4>   O  -h  3 

re  o  cu1*-  +j  c 

TJ  tn  in  -h  fn  C 

C  (h  c  C  re  co 

CO  4>  -h   3  CU  i 

+J  Cu 


TJ  +J  rt 

-  4)  4)  3 

in  *J    M  £  <W  I 

C  -H  V) 

E   4>  fn  a*  tn 

CO   E    4)  (h  4) 

fn   CU  *->  re  U 

CO-H    3  O 


W    rH     CJ  4) 


O  3  ] 
r-   cr  I 

CU  4)     O     C  rH  c 

u  4J  n  o  O  C 

O    •       E  -h  c_)  -h  « 

X  --H  TJ  4)  I/)  E 
4->04)Mift4)tnrt 

H  +J  -H  4>  X  -H  O 


•  H  h        >H         V)  4> 

TJ4JXH  -O-003'H 

cjwxoxtnco1*- 

4-»    4)         *J    H    O  -H  X  -H 

re  rTjcjitivup 

•H  4)     »H    +->  X  r» 

-     -    -     Z    C  X4) 

i  x  (h  o  tn  -h  tj 


EX.    C  X    3   CO  U 

U'H+j  cr  rH  cj  c  r- 


to  xu- 

TJ  H  U  • 
•  C  4>  X  tn 


oo  u  re  tn  4-*  +j 


^  C  X  -h 

co  O  re  *-» 

r<  rH  CO 


co      re  tj 


h      u  -h  o  o  re 

H  TJ  U  4)  r-  tn  U 
3   4>    CJ  X   CU  CU  O 


D  -H   ij  M  P  O 


—<  x  e  u  i-i  tn 

to  *H  -H 

O     X  rH  TJ 

•rt  X)  O  CD 

C  —  ,  S 

-H  TJ  4h  I 

rH     4)  O  4> 

cj  *->  U 

rt  c  rt 

h   C  O  OTT 

O  -H  -H  -H         -H  (= 

4h  T3  +J  TJ   4)   3  -H 

tn  CO  4>  rn    CT  O 

X  O  O  S  «->   4)  T) 

*J    O  H  .H  rt 

•  H    O  Mh  O  H  4> 

r«  "H  *J            4>  X 


4>    tfl  -H  U  TJ  CU 
1  X    U    C  W 


m 


*  E  (J 
CN  4> 

U  *-* 


:    -     .  - 


-  O  •  TJ 

C  <  W  C 

O     .  4)  tO 

•H  TJ  -H 

+J     C  U  rH 

to  rt  o  rt 

•H  ti  U 

CJ  X  «  -H 

O  <  H  C 

tn  O  O  -h 

m  -j  x  — 

<    *  to  o 

TJ  rH 


CO  TJ  «H 

4)  4)  > 

OO  (-  X  H 

C   4)  *-»  O 


CUTJ       *j  in  (- 


_  00  X 
•H  C 

(J  -H  TJ 

rt  4-»  4) 

rH     4)  *-> 

tn  4)  -h 

E  TJ 


X    O  ■ 


CO 


■H  -H    O    U  DO 

TJC4H04>tn(Htn 


w  c  4)  tn 

to  X  3 

CU  in  «-i  o 

O  <  X 

4)  DO  *-> 


■  41   <£>  +J 


CO    CJ  O  TJ  > 

C  3  -h 

«)  -H  IW 

rt  C  rH 


c0C0»HC0cj*JO4J3 


CU  CU  4>   M  +-» 


O   4)  TJ  *-»  TJ 


H  C  4)  O  O 
CU-H  t+H  V)  *J 


CO  C 
4)  *h 

W  rH 


c 

-H 
cj  tn 
*-»  e 
c  a> 

4)  u 


4> 

00  H 

rH  C  -H  O 

X  CO  -H    3  4-» 

O  -H  rt   4>  *•» 

4->    C  CU  r"  (J 

cfl  -h  -h  4) 

r.    rH  (J    rH  -r-j 

O    U  -h    rt  X 

X  4->    H  3 

to  4>  r<  4>  in 

X  *J  rt  TJ 

CO  CU  4) 


4J  > 


tfl 


•H  TJ 

fn  c  x  tn 

CU  CO    W  -H 


—       rt  o  — ( 

TJ  X  -H    4»  O 

0)   4>  4-»  4h    CJ  X 

X   r.       4h    C  *j 

■                C    ~  ~ 

■H  D. 


X  r. 
O 

cn  4h 


cr  u  in  rn 


B-S 


4-<     U.     C  rH 


TJ        KS   O    (h  4> 

C  -H  9  nO  tj  o  e 


h    4>  *       TJ  Mh 

CU  E  _■    J-    O  O 

E  (O   O  V) 

-  O  3  CO 

<   y  rn  o  oo 

!    Urn  *    C0      CJ  CJ 

C_)    i)  (N  fl  .rt  H 

;  p«j  -h  h  h 


W  4)  i/l  4J  U 

in  rH  o  X 

-  -  —  4> 

4>  -h  *-"  X 

*j  t—  co  tn  *-» 

c  3 

**h  E  X 


O  X 
X  TJ 


CO  4>  • 

■rt  *J  •  O 

*->  tn  c  r-*  * 

•rl  -H  .H    >C  P  4> 

C  C  cfi  (h  y 

•  H  -H  DO  rH  CO  N 


r<    3    O    «->    C    tj  U 

00  o  w  o  o 

O    C        <     »  4>  CO 


H    C0    r.    O  r- 


O  TJ  X  CO 


O    E   O    (h  (h 


Orlr.Or.Ctn 
<-»     O     r.    O   -H  *J 

4)   C  X   CUX  C 

"  o  rt  E  rt  c  <y 


x  o  rt  E  re 

HUhmh 


31 


3  rt 

rt  -o 

E  c 

r<  03 


C  in 

•H  -H 
DO  X 

73  <a 


s 

t/3  T) 


■■§■3 

P.  ft 


p  fn  c  e  m  > 

1)  !•  D   tj  t| 

13  P  £  P   D  P 

CD  -H  P  VI   D"  rt 

t)   In  h  X  fn 


:  cd  cd  fn  -h 

i  Q  X   O  C 


IAH  <]}'H 


p-.  X 

O  Fh 

M  O 
P,  P 


1   E    W  rt  rt 

i  O  *H  *£*  S 

rO  O 

Cfl  H  "4-1 

y    IA  h  9) 

<L>  CD 


O  <H    CD  <D 
O  *H  13 

H  vi  nJ  § 


CO  c 
<   0)  ' 


e  c  p  4)  -h 

O   P.  rt   (0  P  h 


3  4->  ^   CQ  -H 


rH  <D 

rt  X  1 
c  p 


•H   P         CD  O 

w  rt    -  o  • 


0j  H 
CO 
•HP 


4-(    0)    fn  C 


O  fn  CD  ,J3 


x  h  cd  p  re  o 


cd  o 
do  x 
p 


x  re  o  c  re 


c  -h  cd  fn  e  +j 


•H  rH    X  rH  4h  O 

p  h  re  o  p 
re  x  o  h 

rH  rH  4-*    4)  Q) 


m  re  jh  cd  . . 

CD    0)    O  *W  CD 


O     fH     O  r4 


Ih  T3  (J     0J  P 


CP  pOLorafH-H-Hre^-t 
o  rH  m  re  ■ 


13  Vh  -H 

CD  CD  P 

b  m  co 

■H  Mh  O 


CD  .-I  O  V) 

C  CD  -I-.-0 

re  3  13  c 

p  cd  re  re 


c  -H  o  cd  c  ex 


OV)     rtTJr-H     S/>     fH    P  J3 


<  <d  c  re 


O  h  'H  D 
C  CD  CD  -H  CD  O  O 
■H  j3   C  P   3  C^j- 


TJ    fn        P -H   C  -H 


60  C  4=    O  P 


V>        rH    C  1 


o 

<D 

tn 

3 

o 

0} 

C 

o 

O  fH 

bo 

R 

rt 

&  P 

13  •*-) 

rt 

T3  > 

t-> 

rt 

rt 

O 

+J 

rt 

rt' 

X! 

T3   CUMh  rt 

c 

X 

X 

3 

d> 

d) 

p 

3 

rt 

•rt 

J  V 

3 

d> 

V) 

J3 

p 

■H 

> 

E 

e  e 

> 

bo 

X 

P 

(H 

o 

■rt 

0 

3 

2  "3 

T3  ■ — 1 

■  H 

o 

tf) 

rt 

d) 

rt  -h 

o 

tf) 

E 

rt 

o 

3 

T3 

d) 

U  C 

C  CD 

M 

>, 

U 

O 

p 

^H  tf) 

rt 

■0 

rt 

> 

O 

O 

p 

X 

d) 

h  o 

B 

<D  C 

a> 

■p 

P 

fH 

IH 

3 

p  d> 

C  T) 

E 

o 

1) 

rt 

Fh 

■rt 

u 

Fh 

rt 

p 

-  p, 

o 

P  O 

o; 

3 

E 

o 

3 

O 

+j 

t(H 

u  x: 

O  U 

3 

31 

00 

Fh 

rt 

U 

p 

X 

3  VI 

E 

X  "H 

CU 

3 

rt 

O 

O 

3  P 

ti 

tf) 

XI 

•  H 

tp. 

0 

P.-H 

E 

u 

■rt 

J  d> 

p 

CD  P 

E 

c 

T3 

•K 

3 

■a 

tf)  c 

3 

rt 

o 

fH 

M 

tf) 

id 

T3 

d) 

tf) 

-  H 

fH 

« 

rt 

s 

o 

O 

> 

P 

tf) 

■rt 

V) 

O  T) 

rt  p 

x: 

0) 

Ph  T3 

d> 

•rt 

d) 

IH 

3 

rt 

t-( 

o 

-rt 

« 

3 

d> 

Ih  d> 

+^ 

fH 

3 

4-» 

CJ 

<p 

fH 

3 

O 

J  d> 

p. 

c 

d) 

X 

P. 

fH 

rt 

3 

O 

•3 

P<  "1 

■h  rt 

<D 

o 

3 

rt 

•H 

•rt 

o 

u 

■P 

Ph 

d) 

■H  0) 

-a 

GO 

3 

H 

0) 

V) 

tf> 

mx; 

(p. 

3 

> 

O 

Fh 

p 

o 

rt 

=  r< 

a 

d) 

0) 

O 

CD 

C 

rt 

P 

(/) 

rt 

U  0) 

O  P 

X 

o 

3 

rt 

■H 

p 

■rt 

•o 

rt 

C 

X 

-J  o 

X  P. 

u. 

rt 

3 

rt 

> 

■rt 

■H  fH 

Fh 

DO 

O 

<4H 

P 

3 

Fh 

Fh 

i  e 

a> 

O 

o 

JZ 

O 

rt 

> 

4H  p 

P. -a 

o 

tf) 

tf) 

3 

d) 

T3 

rt 

Mh 

3 

X 

4H  4-1 

aj 

c 

rt 

■  H 

>, 

d> 

■H  tf) 

0) 

tf) 

fH 

c 

P 

i 

C 

o 

o 

■rt 

rt 

0 

p 

O 

J= 

iH 

*-J 

XI 

"rt 

3 

u 

Fh 

o 

C  P 

0 

rt 

d) 

■  H 

E 

0) 

X 

no 

u 

tfl 

■p 

MH 

rt 

O 

o 

d>  tf) 

o  rt 

3 

P< 

rt3 

■rt 

V) 

CD 

d> 

p 

<D  CD 

o 

■l> 

P 

■rt 

a 

d) 

C4H 

p.  p 

■H  fH 

X 

T3 

d> 

a> 

-a 

T) 

> 

rH 

rt 

c 

J3 

p 

•H 

0) 

h 

tf)  c 

p  p 

u 

d) 

Fh 

> 

o 

X 

CD 

Fh 

•rt 

J  O 

js 

XJ  3 

■H 

P 

3 

-3 

T3 

rt 

d) 

tf) 

d) 

rt  tf) 

d) 

d) 

rt 

P 

o 

3 

tf) 

rt 

+J 

*n 

a)  T3 

<U 

a> 

■H 

ut 

4J 

3 

am 

f<  §. 
O  E 

P  3 

p 

fH 

Fh 

d> 

bo 

d> 

Ph 

O 

O 

rt 

o 

D  X 

Cu  <U 

•a 

^ 

o 

fH 

rt 

^3 

+J 

d) 

rt 

Fh 

P.X 

p 

c 

1  H 

bo 

rt  <j 

CD 

O 

■  H 

H 

T3 

V) 

3 

Mh  O 

T3  rH 

<4H 

P 

■a 

4) 

<4H 

d> 

o 

1  rt 

ts 

O  O 

-C 

in 

u 

(/} 

rt 

O 

d) 

o 

ao 

0)  -H 

o 

3 

d) 

T3 

X 

o 

T3 

Fh 

d> 

3 

tf) 

3  p 

a> 

•o 

rt 

0) 

T3 

(H 

fH 

o 

tf) 

fH 

d> 

Fh 

3 

X 

P.X 

(A 

rt 

J  O 

5  r- 

■  H 

13 

i/i 

3 

D 

3 

3 

u 

E  O 

tf) 

d> 

o 

tJ 

rj 

rt 

p 

3 

3 

f-l 

c 

a) 

V) 

rt 

>, 

rt 

y 

-3 

O 

p,  rt  -H 

O  P 

3 

<4H 

Fh 

p 

Fh 

d) 

O 

h  y 

3 

Jh  T3 

X3 

•o 

rt 

O 

+j 

rt 

d) 

o 

fH  ^H 

rt  c 

rt 

rt 

o 

d) 

rt 

« 

do 

0) 

X 

m 

O 

tf) 

J  0) 

O 

3 

■H 

>, 

o 

(J 

3 

D0X) 

dl 

2 

Fh 

o 

•O 

p 

o 

T3 

t/J 

c 

O  VI 

P. 

T3 

O 

O 

O  3 

EM 

V) 

3 

o 

•rt 

H 

Fh 

q 

Ij  O 

O 

3 

rt 

E 

c 

'-. 

•H 

rt 

fH  P. 

tf) 

O 

X) 

& 

a; 

tf) 

3 

t/> 

O 

rt 

2  a 

rt 

a.  p. 

0) 

u 

h 

!h 

0) 

o 

P. 

P 

p< 

o  o 

rt 

o 

■H 

rt 

o 

> 

3 

O 

3 

0 

c  oj  oh  cd     +j  re  <— * 

O    T3     fH     re  Ph  P 


E  'H   fi  U  fH 

d  4-1  re  c  re  41 

•H  < 


4->     »4J    iH  ID 


O   f-i   Ph  O   3  O 


+-»  r-H    +J     g  T3  3 


CO  *T3   do  <u 


ajOQfHM-tCfHOfHfH 


,U  C  (U    C  MX3  C 

>  O  -H  i — i  >H 

O  -H  X  W  TJ    fH  +-» 

do  p  fn  o  a»  rt  c 


.  re  c  o 

1/1  f  H  0  O 

(U  -O  CD 

X)  -H  (h 


<4H  T)  13 

m  3  re 
o  o 

3  w  , 


a.  fn  p,  <u  fn 


c  rt  O  ID  o 

<D        «H    CD  -H 
E    D  P  «1  P  C 


reo  Ph+jf-h  cd<d  to  c  p  pvp 

DO  4->  O    rt    3  S  *H  •H    CD  -H  O  -H 

iH    rt  fn  H    O  0)    fn  r-H  -H  T3  h  T) 

3    fH  Ph  3  -H  OOtI  J3    fH    CD  PrtCD 


E  -m  re  3  re  cd  fn 


•H  fH 

+->  re 

CO  P. 


C  a-  4-»  p., 


O  H  4J  I 

rtortrec/)p,rere< 

'  S   3  O  < 
O  3-Hl 
(J  -H  Mh  I 
>  -H  ( 
C  -H   H  f 

cd  cj  do  c  o  *3  re  ( 

-    (J  -H    3  -H   c    3  J 
nj  t/)  Mh  4-J  -h  cTE- 


fH  -H  _C  CJ 

re  x.  P  3 

ui  13 

CD  -H  O  13 

OH  •  fH  <D 

■rl  J3  VI  Pi  CD 

>  re  i3  e 

iH    +J  O  P> 


■H  'H  O  ,0  O 
13  >  rt  +J 


<— <  +J   O  CD 


O  C  fn   3  O  -H  > 


rt  4-* 


CD    C    CD  4->  iH  rt 


4-4  p  CD  CD  C 

O   rt  CD  CD  3 

>  P  ptp. 

1/1  -H  4J  4-> 

T5    fH  -H  -H  13 


.    -H  T3 

O  13  CD   C  V) 

P    C  W    (I)  H 

re  -h  ox  re  • 

Fh  Ph  P  3 

O    CD  O  T) 


OUHOOO^HfHJ 

rO   O   CJ   O   3    O   Ph  4 


U    CD   vj    3   CD  i 


X  -H  _C      -  C  -H  -H 

h  vi  P  >  h 


O  i— I   CJ  CD 
3    CD   CD  CD 
4-j  X)  +-■ 


— I   O  +->  3 


fn    CD    H  4-*    C    CD    CD  1 


re  cr  v)  to  4->  Ph  re  o-h  cd 


04-)OfHV)pMHl304-> 

CXOCDrtOrHj-Jrt 


CS-JCDCDVieO' 


P  fn  h  fl  C  E 

VI    3    O    >  -H    O  ' 


E:  CD  re 
O  p= 


C  fn  E   P.  cu 


fn  13  Ch    0)  P 


X  cn  o  o 


ui  p  x  p  d  re  p 


13  C  XTJ  Mh  p  >h 
C   cfl  CO   I)  <P  P  , 

re  w  re  -h  p  1 


cd  r--  x  CD 
(+-t  >  oi  w) 

O   fH  rH  p 


-H    C    rt    O    O  Ph 


C  P  O  3 


p,T)  *p  3  re  x:  do 


fH    OP-H    CD    XV)    fHV)    CD  P  fH-iH 


C  -H         P    p,  <V)  £3 


O  P   rt   P<  E  -H  CD 


cdo>e  rHppfH-Hjac: 


X3CDCDPrttJrH 


i  cC  rt 

!  P  P  rH 


O  rt  P  w  v) 


•H  J3  CD 
V)   rt  CD 

re  h  e  1 


•Hxrepoxpp 

H    f4         O    O    O  ■ 

jp  o  o  -h  re  cd 
rt  p  r-»  p  p 
p  re  cTi  re  4h 


CD    V)  V)  O 

X    O  rt  -H  CD 

P    rtP  rH  P  3 

p  rec 

P   P    C  V)  N  -H 

VI          OOP  "H  P 

•H  CW         P  -H  C  C 


J3fHl313  OrtCrtC<fH 
*  rt   (D   (D   fn  T)  O         O         0  1 

CD(— fn    rt    CD  in  H  -H      -.-H  i 

-  •   OP  CD   rt  P  P  P 


-  CD  CJ  J3  V) 

■    VI    CJ  <  -HP 

:  TJ   CD  i-H  V) 

j    fn  Q  13  rt  V)  T3 


rt  to  rt  p  rt 
3    CD  P   C  CD 


O  TJ  C  re  O 


c  c  re  c  c  > 


re   -H     CD     r4  fH 


CD  -H    C    O    O    C  ■ 


13   O  'H    (1  O 


x:     p  p 


p  p  re  p  rC  cd 


13  J3   rH     3  "H   *0  fH 


CJ  P  13   CD  CD 


rt    P    P,  rH   r-H     fn     O     repnC>P-HO  CD 

ErtrQrt^wuioo  o> 

C0>30rtCDC&HfHrH0CDCD 
-H    UtXJ    Ph£  h  H  -H    3    PhOP    fn  13 


X  CD 
XI  P  CD 

ra  .c 


MH    DO  rH  rH 


V)  <D 

rt5  & 


E     ■  W 

3  rl  fl) 
O  I-  z 


P.1 

CD  S 


rH  V)  O 


32 


M    CI  -H 


■PC  4-> 


u 
in  >, 

■J-l  p. 

u  3 


a  > 

+J  'H 

c/3  Q 


4J  O 


>-H  CO  O 


rH         CI  O 


•H  ^ 

u  o 


33 


ft 

f- 


-i  o, 

O  "H 


0  91 

+J  4-1 

o  eg 

B  <n 


ft 


& 


4)   O  iH 


<u  a> 

ftft 

H  E- 


>    CO        14-1  O 


+->  CC)  »H 


i-(       o  ct) 


«  J= 
P.  4J 
3  iH 


(J         -M  • 


O 


a  < 


*0  irt 

o  tr> 
u  < 


4J     (D  r-l 


co  cd 
z 


4->  o 

•H  l/l 

^  in 
< 

CO  4J 

C  OJ 

o  c 

•  H  >H 

(->  .Q 

Z  U 


c  e 
a>  -a 
u  < 


+-»  -h 


3  ~H 


CC    Cd  4-» 


a>  -h 

(U  CJ 


U   O  iH 


a>  3      +-»  cu 


•H  f< 

u  o 


■O  rH 

CO  CO 

h  3 

H  O' 


34 


B 


B 


3  *J 
o-  C 


ft 


ft 


^1  +J  3 


O  O 


•  H  *0         4J  - 


h   -H  h 


dl   h  -PC 


o  — < 


•-t  4-> 


35 


I     I        fti        I  H  0       0   I    fti  0 

xio]33CcOftii0  x:     x:  :>  o    3  i  C 

3  <       O  0  0  3  O  0  XI  I              I  -  PPOPH0O1C3I  -HI 

U)^i  o,     0      C  01  p  <h  xi  p       •  >>  fti     Coll    -  p  0  C  i    i  0      140    (diit^ofi  fti 

XI  O     H  P    •      01  o             C  13  1 — 1  D  d  o  m  »'H  »  fti  01  0  cd  C  C  xi  x:      cd    >  P  3     X  0  fti  0 

-p     01  cd  o  0  <h  0  BUOffloaiCffi  0  o  h  o     p  c  p  co  0  h  n  h  h     -p  13  h  13     <h  0  <h 

in  -h  ft  ^  is  o  ih  E  C  C-h^i  oEh  hp      cd  01      cd  cd  ftx:  p  h      1  o  H  C  p    0  >>p  0  •  C  P  0 

<h  p  x:  h  5  0\     C  o  0  cd  p  h  h  o  =h  cd  01      cd  13  t\0P  P  o  C  01  X  'O  in  S  m  C   £^ihb  ».h  i)       H  fti 

ooe-<o     h  C  id  o-ri  g     id  fti  P  o  h  fti  01  01     0  ft<  01  4)     (i  gj  h  11  0  h         o  -p        c  01     x:  ftt 

a>     c  0     o  x:  p  0  >>p  o  Oi_i  p  0  0  h  -h  o  x:  o  ft  on  0  c  cd  m  Sh  o      13  •  0  h  <h  EH       3  x: 

>>  ft  •  h  3  -h  e  ^  p,«  o.d  n  3  c  xi  h      ■  sh      -  +>f>  10        o)  h     Co      p  0     ftp  o  p 

OC0I — 1  fti               ij  H  fti  H  13  0  fti  0  0  Cd       >>U'H  C  O  P  fti  cd13HP0cOPfti0ftl       £  (DO 

•H<^OPhJS0JP<O  <H  h  Mri  »  13 -P  >  fld  ti  !4f  O  O  Hi  C  01  H       O  0  HHftO£    £-r10DaHO  JSP 

H       CO  ;     O       -H"H  OOldOh        01  H  H        O  O  »  «f  h  OP       P        3  ft  3   0  0  P     P   S  3        ft  O  ftl     •  P 

oho     .h  >>  m  01     ft  o  13  c  P  <     P     ft  o  0  fti  01  h  Sh  x  o  0)  in  h     -p  ;><  ft,  ch  fti 

Ph  sio-fx  t<  o  in  d)<uci)     o  c  h  co  >>     0  co  -  to  0  13  v  o        o  in  0  x:  X     >5  01  h  0  3  0  3      a>    >j  >> 

ftON  fti  3  co  01  C  E  13  x:  oi  cd  co     p  h  -  itdfl     010  ftft     o>     0  in      0  xi  h     x:  Xi     o  0  p  X)  o 

oi -hmo      30)o  o     P  13        <h  C  3  0  o  o  0  E     fa  E  0  x:  h  -  o  a)     CP  in  p     13  01  h  H  »H 

B  O   I    ft:    CO'H  010)        fti  >>T3  00)  0  P  E  X)  >  ftl  O  O  fti  O  O    ■  H  U  +>  -H  CO    «    C  H         -C       Xi  fti     0  H 

fti  C  pq  0  01  cd     p  x;  cn  cd  fti  0     co  Co      rtoo-n-a  P      300>  cO  -h      >Co      Mx  co  0  co  3   13  o 

COHftftiE|-5  0ld  •XS  -P -H  T3  O  -H  ftl  »    ■  Z  SH  kVlH  C  P  13  01  cd  P  ftl  13  H  O    H  =    ftT  ftl      HH         CO  ft 

13  fti          cO      £  o  C          Cf  44  J)  *w         ft  H  xi  cd  cd  C          0)0)  01   .  a)  fti  «-)   +>  C  -H  o  C  W).H  a>  g 

Cftco0ftii3-PH  iSMiomiD'H-pftN  o      0  co  ft  0  3  cd  01  x:      01  E  h  x:  ftp    COP3oCcdx:  01 

U:   H£  Ml)      H  f  C-Pf  hf^  H)0\  ID    •+>       CO  ft  ft  01  01       DO-  0)0)01       a!     0  H  fti      H  H  >  P     01  13 

CO     P       EH  P  O  XI  O  XI  in-H  OW  O  C  «KH  0  g  O  XI                 C  3  CO  H  H  >>  >>  -p  >  H  0  O     £  P  O  >>P  01  (0  C  fti 

W    Ol  BZ       h  B-H  3    •  fti  13  Cd      X!  0  H  COCO-OftiO--^OCPx:Pfti  01  O  H  XI  H         cd  ft  0  cd  >>OtS 

O         P;  1  C  ft  H        ft  fti  0  H  !h  P  (d  13       H    -  ftifti0Hl3POH    ■  -HO-HS-HO  >)}fl-F<H  01-Pft>E^+J^1 

g;-P-H        O       H  T)        0>T3>        OrH-HCSCd^)-  O  MOil  111  4^01  0-H>       rH-P  01O3       -H      Hl'ri  3   h  fi  1)  K  01C 

SO      ;         CP  ««  ft  CO  »  3:  OrH=HO       3-PO)0)n!0>01-P-.-IO)-H(fl  pqft  >>-P     >  D  in  3  OS^fl  tH3 

SflinCos-Finu  3^xt3     o>e-h  ho     oio+»-m.h  Cco+^e^1^  *  ho>     oi'h-p-po)  o+j 

w   T)  0)  s  o  -h  ft-H  a>  ft  ft-p  ocopoch  >jft-P  >>-h  hnsoo  ooodrto  o>    oi^-p     Co     i-h  o>to 

o  £  D  'H  f>        EJS  O            h            ShJ30)  U           PH  3  l>  O  C  0-rt(fl?nftP  nJ01OT3T3     01OO01.H  01PT3 

w    hoi+^oiojoi.H-poi  +^>c  Mft,  o>'OtHO,oaSCoi  o-Hoio)  <h     Mrtnj  >cco>.hO)oco>     otje  t3 

KCLi-HOlC+^tarH      -H  -HC      -PH       0>E  EO-HT3-01fn01W)rt-HT3OOH  -HO        01         T3(tif-l-HhC0)0)  >jO 

h>>(0-hS     tHjS'O     0^330)^0)  E-H     o-d     ftnin)  +^0)^  ^h  «  in  ^      =-poio     o>oi  ^3 

P    ^pi/lftTS       10  Of  01T3EOPO+3      +->  3+>E£;O)0  raC-HftCSn  ft-P  h0)0)+J       C  Cf'H  O  O  C0T3 

S    03     «a)T3aj  a>a)3     •H£ooiftoini3pisiH>>a)-p  rtoin  oa>  ctfo)^^    rts-ioojooxdi    U  o 

p         ftC0)!-iC3i;h  C>>      0)+^0)3-    0)  -PhO)-HPCT3C  3T3H  M-H  £  01  O  3  ft^H    £  OOt>l(       0)  -Pfn 

0      0)        O        O  Bj       PO  O-PO01        UhOl  ID'H  00  6  C  «  OJ  BJ  0)  -HCIiC+^P  di-H         «(H+>tH        X  h  S  01-Hft, 

osooi.rt'oo     Co'HcdHoi-HCj;  o)  SD-ao     W)ft     hgo)  -hcSo         Hoia>  0O)-po^a!P 

o-Ho+JC-^oiom  ftotHoooox)  hb  h  kio  k  ?>>-p  ctH+»£;o!H  £flf      -co>£     ceo  u<m 

«    4H  h  ID  Ol        OH        0)  01EEtHOH+JH0)  fthftCOOP        U  OHfO^  03MCT3     OOPShOX-H    •  COO 

OHO)^        ?>)h01=OHO)0)0       s:       <H-P  IO      -HO)  01  4)  .Cj  E-H       -HO  3ftOO0)HC        oo  x;o 

•alOE-HChOih-C  Sn     T)30)tMnJ0)OCOhh01c0>+JH3OH  01      ft-H  >    4->0)tHliH      0>3C  "hoi 

fp          E'OOOE0)010)H0)O0)H       AiOXJCCtfOM      O0)  O  H       OICOQ  0)0)+>Hn)tlO       M3  HO'O 

0)  O  D'HP  S  >  £  !h  H  0)      £  p  :   .H  O      HC    -      OjSM+J  •■      Oog  O  a  h  (1  O     hi      T3C      -P  H 

Q^ohoicdo     raoiHh     -P  o  E  h  bi)  -  >>+->o,oo)ho  csjomC     K  Ca>     o>  o'moioih-po-oi'h 

sp     OHino,ahcH-P3-  30)     ChctfhaJ     o>H>3Hj3+;>  C  h  -  ox;  >>h  c   t30)-p3+^co)C  oih 

<C       =mo>o     Cmo)  Ct3oi<h     -PT3H0)  o+^  -  tiDfO  hran)+J     h     hp  h  -p  C  H  h  h  Ih  C  o  oi  a)     o  30 

OO<0)X)OOOh  OOjCO^OlH-PtiflOl+J-HTSTScriO)  O  fn  -H    •  0)  H  01        nJXl  01      -H  iH  -H  01  XI  -H  CtJ 

co  co         hcd-poh  in  o  o     «)>)3oc  uutiiiiiiifinco  moiooCD  3OE30iCrtn)H«a>3+3oa) 

SON+^^P        IIPiD  «  OH!h£  n  OKO  -HhtlSHft      OHH-P0)-pC0>  H+»        ft0>O  fHC0O)hOlcdO>£ 

O     HChCS       -P01;     C  0)  h+"H  S:    £  h  >OIh-hS0>  MH  O+^OlOh  O      -P      H     O  01  +>  ft       «    X>  -H 

h       oo      -o        3  ftcdns        oi+J-oxiOHooc-PT3  cd  cno  «  in  j)  o  o       ccjcn.ec  o>h 

fri    >>£4)  noi  u  «  h  o  cn      opoh      Ceo  SnctjocdCo-HcdC  >ihx;-ho  o>Cx;-PC    U      COO0)£C  >aO 

MH-PolnJ-hxiohcdHHoi-poaio  fcHfjexs+'mi  nffCmi         o  +=     i   «mo>h  x-pcuhp 

Z3h!-i3C)-PP       M  cdH                SO  AJCHOft  !hH       OlMxIhOXI-P+J  MH 

Hl-iCUO          C     :   X  f  Cfl                      h-  03-H  O  0)-PT3Cn!-PO      3h  ChcdM 

fn        ftpctHOhcnooio3j3cdEoiO)0)H  0)0     +>>)+J  x:oo>o       030  cdoooCC 

(£1     C0>ct)OOOOEcd  3H  ft-P       S-HJS-P  £  tlOBl^         ■■P3CH-PCH0)  ft-P  -rt  H 

QhQhIt-1          <H0)X)hjP  hh£3-P0);  EHCUCC      T3'00'00-PC<a>EC  C^fe-P 

-POlh       P  aJCDCO)  tiO-P      ft  £HH  11  1)  (I         OHOO)         XiOO0)-O0>  h 

W           •    ■  tj+i  «>i  BH  hOlOPO       E  fH  S  COB         fn-POE        -PC       W)£hHH  O 

g         CO  CO  C  O  T3  h  >)  (4  0O)O)-r-ISHhO-  Hi  3  O  C  3         -PC-^C  O-PhCU-Ph  ft 

O             •     •  -H  0)  C  O  01  -H  ftxl   ShftOhh  <H0)X-H0)H  C   »£  t(  tHOOCS>C3Cfl  0) 

co        S3H  ft3  S:  f  0-P-P3     fciHS  OT3a>-p-po       H  E  O  01        o0)CH0>E£  Ih 


oi  -ja     o  a 

IHJ3:    H   0)  -H 

13 

O  -P  0)  Ih  M  +)  13 

01 

E  O  3  Id  C 

u 

CO 

10  IU  OJ   B  4)  4J  It) 

0 

u 

3  0  -P  0  3  -H 

HH 

H 

4-)        0)  13  *4H  iU  T3 

UH 

id  cd  >-i  00 

0 

•p  c  co  0  u  u  oi 

Ul 

to  *H     n  id  o  co 

£  C  «  11  O  11 

01 
H 

Q 

0  01  0      c  id  M 

W 

£-hh  in  13 

■P  H  -P  E  13  >i13 

c 

M 

XI  id  0  c  h  id 

■H 

z 

01  3  -P  -P  id  0 

c 

0   ft -H   01        4->  0 

ja    d  >i*j  «  j 

0 
10 

U 

■H   0   0   0)   C  M 

id 

X 

h  £!  H       0  0  0 

0 

U 

B 

O  4J  O  O  U  XI  4-> 
0)       O  U  h  10 

u 

Z 

i — i 

1)U<H  3H  11 

■a 

n 

13  O      MO  E 

c 

4J  - 

>1            4-1  0 

Id 

c  c 

>.  0  U  13  0  O  H 

01  0 

h  e  o  c  x:  0  xi 

CD 

M 

T3  H 

MH  H  4-1   10  Eh  HH  O 

0 

•H  4J  r- 

0  -P    Ifl                HH  1-| 

E 

% 

0)  rfl 

•H       M  W       (0  ft 

0 

0)   N  CO 

h  0  0  w  • 

a 

M 

In  -H  1* 

xi  x:  xi  w  c  h  0 

p 

Q 

ft.  C  o 

u  io  h  o  h  x; 

3 

u 

<d 

C       i-h       -H  -H  JJ 

0 

0) 

0)  CP  Eh 

0  -P       -  -P  3 

U 

•H   Id  *4H  ie£   Id  l+H 

cu 

O 

X 

•H  o  (d 

■P       O  J  E  13  O 

H 

ft 

>      0  - 

id  c     «t  C  c 

XI 

>iB5  "O 

4->  0  in  <  0  id  0 

■  H 

>< 

2 

0)  01  H 

C  -H  4-1       MH  N 

0) 

>  H  0)  0) 

114)  U     -  C   0)  H 

0) 

o 

0) 

■H  Vh  T3  H 

10   «  01  ft  H  11  II 

0 

E-i 

OJ 

-p  id  13  ip 

0  -P  fteC  0 

a 

i — i 

3  S  O  01 

U  -H  01  J  13  -O  0 

u 

O      Eh  0) 

ftn  <  >  0  x; 

0 

o 

m 

0)  0  -a 

0       Z  4J  4-1  Eh 

£! 

Si 

X  £  H  -H 

10  HH        Id  Id 

p 

U  W  Eh  H  05 

•h  o  io    13  x; 

Xi  O  ft   •  ft-P  • 

UH 

Eh  id  -H  o  3  >o 

0 

fa 

O  00        4J  0 

c 

1    >t  C  C\  4-1  C  01 
H  -H  H   C   0  01 

c 

0 

01 

Eh  0  U       0  E  3 

■H 

U  4)  ft  >i  1)  c  o 

p 

<c  id  =  h  0  0  oi 

o 

1 

Ph    U         3   V4    U  -H 

•H 

Eh  0  X  h>  ft-H  13 

13 

01 

01  XI    >H  > 

0 

ta  id  o  c  o  c  oi 

<!  H   3  H  +J   0  H 

p. 

a 

cd  cd  x; 
x;  isi  o  h 
•h  3  cd 

C  13  0]  H 

O  ft        O  • 

•H  Cd  ftl  ftl  C 

-P  13  O  0  O 
cd  C  <h  E 

-p  cd      E  o 

•H  -P  Sh  O  01 
13  01  0 


a> 


13 


o  o 


o 

cd  -P 

o  0  o  0 

>>  0  x:  0  o 

ftl  -r-3-P  01  H 

o  xi  !> 

■P  3  C  0  U 

CO  oi  0  p  0 

ftl        0  CO  01 

U  XI  > 


X)  0 


0 


CO  -P  CO  ft)  01 

i — i  oi  cd  ft  3 
•h  x;  o 

<h  oi  cn  x; 

o     -P  3  i 

01  H  01  C 

■P  -P  ftlH 


O  -H 


ai 


c  > 

•i-5  01  O  01 

x>  cO  H  -p  3 
3  -PC 
oi  >>  cO  0  i3 


01  o 


0 


0  P.  H  .  . 
Xi  0  <H  ftl  O 
-P  >  H  0  -H 

O  -P  >  ftl 

01  fti  Sh  O  -P 
ftl  -P  0  W)  01 
Cd  C  O  0 

0  o  cn  fti 

>j  o  -p  cd 

o  oi 

-p  x;  3  0)  3 

C  o  13  C  in 

0  3  o  o  fti 

O  E  ftl  H  0 
0  ft-P  > 
ftl  01  CO 

cd  13  -p  cn 
C     C  C  0 

H  13  Cd  O  O 
0  ftl  H 
>!  C  <H  > 

O  O  C  fti 
>H  O  0 
•  •FOB 


x;  i 

■PI    I  £ 

•H  C  H  O 
3  H   O  0 

tuD  >  -P 
I  13  C  C 

C  0  0  H  0 
O  -P  01 

0  OH  OH 
0  CO  H  3 

>>  C  3   E  ftl 

01  C  13  O  0 

fti  oh  c  x; 
0  o  >  o  -P 

>      H  O  O 
O  >513  0 
fti  H  C  O 
-P  0  H  13  -P 
C  -P  0 
O  O  0  >  01 

o  s  x:  h  0 
0  -p  0  x; 

0  ftl  o  o 
x;     in  ft,  co 

-P  t(DH  0  o 

C      ft  fti 

<H  H  -P  ft 
O  XI  H  01  ft 
-P      H  CO 

•  >>k£ 
bi)  C  0  >j 

co  co  x;  -p  fti 

-p    -p  o  cd 

C  C  co  0  oi 

0  O  0£  P  fti 

O  0 


ftl  > 

I  ft13 
CO 


I  13  fti 
XI  0  O 
3  fti  -P 

cn  o  co 
o  ft, 
0  CO  o 

x;  xi 

-P  >5  CO 
ftl  H 

ftl  o 

0)+)iH 
13  CO 


ftl  0) 

0  ftl 

ft  0 

■P  H  O 
H  C  fti  -P  13 
H  0  0  0 

cd  o  0  so  o 
E      C  C  3 

01  in  H  H  13 
-P  t£>!  O  • 

co  o  C  0  fti  cn 
0  0  0  -p  C 
>l-r-a  in  C  o 
H  X>  <H  -H  H 
0  3  O  -P  -P 
-p  oi     cn  cn  co 

CO        0  H  CO  ftl 

c  0  c  -p  x;  0 

3  01  H  C  13 
-P  0  H  0  p  H 
ftl  XI  ft-H  CO  01 

o -p h  ox;  c 
■h     o  in  -p  o 

C  90  10  O 

p  a  -h  fti  += 

•H  13  o  C  H 

C  0  CO 

fti  0  fti  E  o 

0  x;  0  0  h 

O  -P  0  >  C 


a) 


■H  ftl 


0  >> 
ftl  ftl 
CO  O 
ft-P 
0  CO 

01  O   0  ftl  ftl 

ft  o 
Xi 

P  CO 

SH 

ih 


-p  in  h 

ft  3  O 
E  +> 

0  CO  0 

-P  -P  01 

■P  01  C 

cd  0 

0  <H 

C  fti  0 

cd  3  13 

-P 

C  3  co 


oi  o 

co 

3 


0  01 

o  c 

C  o 

co  ft 

-P  cn 

in 


13  fti  cd 
0  cd 
fti  0  -a 
co  C  0 
£h  ftl 

0  13  CO 
fti  C  ft 
ft  CO  0 

fti 

01  -P  ft 
id  C 

3  0  p 
fti  o 

fti  fti  C 

0  3 

ft  o  01 

id  cd 

ft  0  3 
Xi 

to  -p  -p 

H  H 


x;  "h 

EH  O 


0 
c  c 
o  o 

•H  >> 

-P  c 
co  cd 
■p 

•H  0 
13  O  • 
'  0  C  C 
ftl  0  o 
O  3  H 
O  H  -P 
cd  <H  CO 


o  cd 
id  in 
0     ft.  -p 
x:  >io  o  • 

-P   ftl  H  0  H 
O  ftH 

E  -P  0  oi  cO 

0  id  C  cd 

ftl    HH  -P 

<h  OH  cn  cd 
XI  0  p 

01  id  13  cd  h 

0  H  H  0  H 

E      3  fti 

O    I    DD-P  >J 

0  I  H 

.    0  i>><H 

-p  fti  x;  h  0 

CO  0  -P  H  H 

x;  -p     m  fti 

-p  P  0  CO  XI 

cd  E  oi 

01  E  cO  oi  >j 
co  o  0  fti 

H  -P  0  O  0 

xi  o  xi  0  > 

0  c 

0  TH  ftl  -P 

x;  XI  0  P  3 
•P  3  ft  CO  Xi 

01  co  x: 
x;     ftp  oi 
p  0  3 

•rt£»Cf 

3  P  h  o  cd 
:  x;h  p 
13  x;  P  P  cn 
0  p  co 
ftl-H  CP  C 
CO  S  O  C  O 
ft      H  0  H 

0  0  p  01  P 

fti  o  cd  0  co 
ft  C  fti  fti  P 

0  cd  ft-H 

01  -H  ft  13 
cd  ftl  0  H  0 

3  0  fti  cd  fti 

ft  ft  ftl  o 

f  k    o  o 

•h  0  cn  cd 
p  0 

-13  -H  P  >5 

fti  C  3  fti 
0  cd  C  C  o 

>       H  H  -P 

0   ••     E  CO 

3  <H     •  ftl 

o  o  C  C  o 
33      O  0  xi 

>>H  0  CO 
13  P  -P  H 
3  CO  tp 

P  P  H  'H 
0)  -H  <H  O 


ft 

E 
0 
p 

P  13 
CO  C 
cd 

c 

CO  c 


cd 
C  P 

O  H 
•H  13 

-p  0 

CO  ftl 

P  o 
C  o 

0  CO 
01 

0  H 
ftl  o 

ft 

cn 

01  3 

•H  P 

x;  cd 
p  p 
in 

c 

O  0 

ftx: 

3  -P 


HH 
H  P 
•H  CO 

3  g 
ftl  o 

0  <H 

13  C 
CO-H 

0 

ftl  0 

E 
0  o 

x;  oi 
p 

ftl 

<H  0 
H  <H 

ih 


i  i 

CO  P 

o 

>>  <p  . 

CO  CP 
E  -H  o 
0 

-p  MH-i-j 
H  OX) 
3 

C  id  oi 

CO  0 

x;  >-ih 
p  id  co 

■H 

ftl  H  CO 
0  H  fti 

ft  id  0 
CO  E  > 

ft  01  o 

ftl 

C  KJ-P 

0  C 

H  H  O 
P  H  O 
•H  -H 

01  >H  X 
O  0 
ft  OH 

-p  ft 

0  E 

>  I  O 
H    I  O 

p 

•H  0  CO 

C  co 

•H  O  <H 
!h   ft  O 

0  ftl 

T3  3  P 
ft  X 
cO  0 
13  P 

P  0  c 

•H  13  O 

C  o 
M  0 
CP  0 

•h  c  x; 

ftl  H  -P 

0 

i3  cn  c 

•H  P  H 

co  h  x: 

C  P 

O  Xl-H 

o  cn  3 

•H 
13  H  - 
•H  ft13 

o  E  0 

>  O  0 
CO  O  C 


36 


43  o 
O-H 
O  -H  <H 
Cd  43-H 

030 


.  Si  S3 

S3  3  o 

cd  43 

>  XJ 

0  Cd  0 


w  ra  g 
3  43  Sh 


■a 

H  0 

cd  > 


to  ra  to 
cd  0  o 

tO  -P  -H 
O   0  > 

ae  Sh 


Sh  to  to 
Ph  o 
T3  C 


S3  td 
2  Sh 
o  43 

tQ  -H 
Si  rH 

0  cd 
a.  o 


XJ  o 

0  x> 

Sh 

o  to  -p 
o  cd 
cd  0 
43  43 

O  3 

<H  CO  -P 

cd 

to  to 

Sh  g  XJ 

o  cd  0 

•P  Sh  S3 

O  fclOO 

cd  O-H 

<H  fn  tQ 
Ph-H 

0  > 

o  -P  S3 
C  cd  0 
0  43 

•H  -P  -P 
H  O 
0  0  S3 
Ph-P 
X  O  0 

0  c  Sh 
0 

005 
43  co 
■p  cd  to 
0  0 

OH  tl 
-P  Ph-H 


■h  Sh  cd 

*p  0  -p 
Pn.fi -H 

•H  -P  XJ 
Sh  U  0 

O  3  Sh 

ra  ih  o 


43  »h  0 

to  -  O  43 

-p  E  to  £ 

c  o  -a  o  c 

0  O  Sh  3 

E  Sh  cd  0  Sh 

0  xj  Sh 

U  H  S3  O  m« 

•H   0  cd  =H  C 

3  3  -P  0  O 

0"H  tO  43  rH 


Cd  -H 

E 

Sh-H 
O  rH 
<H 

S3 

0  o  • 


-P  cd 
cd 

S3  <H 


Sh  -P  >>iH 
O-H  Cd  -H 
<H  rH  E  3 


'1  I  O 

a!  o  to 

-p  0  •  w     3  to 

•rt  H  m  g  M  ^  II 
XJ-H  hfl   -  S3  -P  Sh 

0  43  cd  s3-h  w  o 
(h  s     h  +» 
O  ^  0  o  to  •-  to 
o  -p  >  o  0  z  0 
S3  Eh  Eh  -H 

■H  - 

Jc8  d)  O 
H  -P 
-XH  «l 

q  to  o-h  m 
0  Sh  >  o 

rH  'H  rH  'H  Cd  ><  43 

43  -P  p,  (h  0  O  Cd 

Cd  Cd  "H  O  CO  S3  h-1 
rH  -P   O  -P  0 

•H  -H  tO  Cd  K  U 

Cd  X!  -H   U  -  0 

>  0  X)  o  cjj  to  S3 

cd  Sh     fl^i  ai  (< 

o  £  cd  W  -h  a) 

0  cd  cd     Oh  o 

S3  0  tO  -P  XJ 
•H  <H  »-H  cd  C 
H  OH  ti<  h  M 

Ph      3  Sh  PL,  O 
•H  CO  tH  Cd       43  •- 

O  -P  MS    -  Cd  Eh 

co  0  S3  htJo 

•  H  CO  -H  ••  0  <4S 

XJ  I  S3  to  -p  xj 

43  Cd  C  CO   ^1  1-3 

0  3  0  o  cd  cd  s 

o  to  S  -h  o  -a  » 

U  -P  c  c  < 

43  co  0  cd  cd  cd  Pk 

•P  -P  H       M  "P 

•H  O  -H  CO  Sh 
10    -  E  S3    -  0 

cd  U     cd  to  —-P 

43  0  0  00  0    -  CO 

>  M  tiHh  0 

<  0  si  O  Sh  -43 
i-l  S  E      O  Z  o 

<  o      C  -P 

<S  X  0  0  cd  --P 

e  >  (h  t3  to 

>>  •  -H  0  O  O  0 

H  to  -P  CO  43  O  3 

-p  0         cd  3 

S3  ra  0  0 1-3  0  - 

0  O  g  g  rH  0 
^  P.3  O  1,  P,43 

Sh  Sh  to  to  0  cd  o 

■3  3  -P  s  S 

o  (3,  0  co  ra  pl, 

43  cd  cd  - 

S3  -P  43  O  CO  0 
O  S3  43  Sh 

•h  -p  -p  cd  cd  3 

-P  (DHhll-HJ 


0  < 

43  hh 

-p 

0 

43  S3 


0  CO 

5S 


•H  Sh 
T3  -P 


E  0 
0  43 
43  i> 


T3  CO 
0  rH 
-P  Cd 
•H  -H 
■d  Sh 
0  0 
Sh  -P 
o  cd 


>1-H 
T3  -P 

cd  o 

0  3 
Sh  Sh 
rH  -P 
cd  to 

c 

<  o 

PL,  O 


■  ra  -a 

E  3  0 

3  O  Sh 

Sh  Sh 


I 


0  O  0 

to  Ch  43  -p  T3 

•H  0  -P  £3  0 
43  -H  O  0 

Eh  rH  <H  Sh  -H  C 

0  o  cd  -p 

•  43        CO  Ph  CO  O 

ra      CO  CO  -H  -H  Sh  „ 
0  0  rH  0  Sh        Ph  S3  P.-H  rH  cd  Cd  O 

•H43-HOO0        co-ppho  r 

SH-Pcd0CO>HS3o  ShEShCO 

-p  -PC0Ooo00opilcd 

1   £  -H  -P  ' 


Cd  Sh 

S3  cd 

_  cd  -P  T3  Sh  0 
ttO0CQOCd00rH 
C  -H  O  43  -P  O 
O  <H  • 


C  _ 

0  -P  T3  CO  -P 

0  43  Cd  - 


M 

cd  to  S3 

=H  0  E  -H 
t30Sh  43OOCOSHOSn0cdHJ 
0CO0-P-P3-HEO  0>ShO 
-p  -H  S3  -H  gtHrf  >5ECdtlOCd 
CdSnC  C  -HSn-'O  430Sh 
rH  CS0-H  •+>  tdtl  3  «  Sh-P 
0S3ErH  U1ShO0-PECOPhC 
Sh0  -HC-H0Sn-HtOO-P  O 
_>043OMOP1Sh  O  ra  Si  O 
C  -H  E  3  -H  >,  O  O  0  0  -H 

OMO  -PrHOS3-PE43SH0H 
•H       tO-cdrd-HOCd  043O- 
-P10        C0EC10-HSH431O-P-P  >s 

cdcdC0Snidcd-PoocdC  MSn 

043-H>0  43Cd43-H43-HtlDS3cd 
■H  rH  tH   C        O  Cd  43  C  -H  CO 

CH-P00S3O0-HrH3S3S3.H-PCO 

•H  rH  Sh  CO  -H  -H  43  Ch  o  o  Sh  -H  0 

■P  CSE  +>  -P  -H  Sh  -P  -H  -H  0  T3  o 
Sh-  t>  g  Id  -PO3-P-PtH00 
00CQ43Ct!4JtHSH-POCdCdIHSHS3 
O-PE-PSH-HO0O433-POO 

cd  co  UH  o  td  -P  -P  *h  o  co 
-PS3ShCOO00  Sh  -H  -H  T3  to  cd  -H 
O3W)EShMSh-P-P3co0Sh 
3-PocdO<Cj30S3  SnOtHC 
'OShShSh  0-P30  -0OWOO 
O  O  Q.MC  B  rtTJ  O  C0£  O  C  -H 
SntH  OO  CO  0EncdOCO-P 
PhC<hSh-H>,      ShS3>  p,-a  cd 

3  O  P.-P  h  II  ftOH  •  >iO  o  C 
>j  cd043  II  Hi  h     £  nj 

43-PtOCO4J-P0>jCOrHOC-PrH 

C0S3O-H(0  SHrHE43-PO0Pn 

B  O  OH<H  llr  H  11  II  Cj  IJH  g  X 

0S-H-P-HOO       Shj33Sh-P  0 

■P        -PCd"P4300  -PrHOCdW) 

cd0O,OSHCd-'-5SH43  cd43OC0 
C  43  -H  H  0  rH  O  0  O  CO  >   cd  -H  -H  E 

•H  Sh<HO  SH43-H0  HLlr  O 
E  O  O  -H  CT>  Ph-P  43  -H  0  -H  CO  CO 
O-PCO-P0C3  3SH430-P.H 

T3  0SnE-H>>q  O  EShXSh 
CT30O-PrHOC-Pt3o000 
00  OCOCdSn-HOCdrHCOO  -p 
Sh>0  Sh0-P-HSh3  O-P 

cd  o  43  -p  0  o  Ph-h  -p  o  o  -p  -p  -p  cd 
SH-PO-opHO'OC433cdo  e 

COPh       3-HSHSnT30Cd  433C0 
0  -PT3>OPHCdErHC-PT30ra 

OtOcdOOO  o  o>-h 

Ccd43SnSHS30S30  >s-H  S3  Sh  -H  43 
0  43  -P  Ph  Ph-H  -P  m  -P  43  -P  -H  Ph-P  -P 


l 


l 


-P  >>-P  Sh       cd  S3  0  O  -P  10 

O  -PcdO  0-H43-PShE 

3       l-H431H43-H      -P  0fio 

T3lt0XrH-P        OCh>i  COO0-P 
O  -H  0  -H         S3  3  -H   Cd  S3   0  -P 
Sh  43raOC0SHEO-HCD  iH 

Ph  10  >i  Cd  -P  -H 

•d  43  Ph  O  -P  - 
O  O       cd  3  cd  Sh 

•H  43  £3  O  XS  -P  0 

•H  -P  -H         O  -H  > 

•H  0  rd  0  Sh  -d  0 

oEHxamjc  OT3  43to 

0       tt-P  SnOOcdOtd^ 
PhCX       C0OK-H  SnHSnOtOcd 
COO00T3O      -P430  0S34ri-P 

•H       >  Sh  <,    •  cd  O  - 
cd-POcdcd  ^-03 
Cd  Eh  43  T3    •  Cd  -H  ra 

"  ra-HH 


Sh  43  0  0 
VI  •  O  -P  43  U 
C  T3  -P      -P  Sh 

i  o  0  cd  ch  0 

i  -H  -P  Sh  O  S3  tH 
-P  -H  " 

Sh-H 


O  XJ  -P  Sh 

td  0      -  o  -a 
-p  0  -a  s  0 

Sh  -H  43  S3  Sh 
-PcdM0'O-P30O 
S3>CC0  0430 
0      -H  C  Si  C<HIJ< 


C 

-P  -H      ra  cd 

rH     •    0  -P 

x)  cd  E  -h  ra 
0  >  Sh  (h 

•h     0O0oco-pShEo  ratn>j 

rH  Sh+J-P-P  Sh0-H  O  cdtO-HoSn 
PhO  CdCdPn  S  *H  >3  -H  O 
Qh  JJSh-H  Sh  ShS3H  CSh-P 
CdS3>OSnS3OT30CdrH-PO0cd 
0-H43P.O  0Ph  CdrH-H43S< 
S3-HOlcdO-H0CO  S3  -P-PO 
0-P3rHSn-PrH3   >5-H  Sh     •  Cd  -H  43 

43cdr*  p,cd43tH-P  OS3O0cd 
3CJO>3pHOCdS3-HSH!HO-H  t-3 

•HXCCd-HSnO-PO  ■H<HS3 
S3<H0Cd       <H-HOC        0-P-H-H  • 
O-H       S  O-H  CO        0  >jrH  cd  Sh  W 

•  HShU      -P-P00       SH43T3cdT3  • 

-P0O  •  U-0£)<l>0-rt'Hr-t<l)Z) 
Cd>      -P00  43-PCOHOSh 

-p     0S3oo0-PEHcdtocd  0<h 

•HtO>0S3  430  ShO>0<HO 
■a  -    -H  -H  Cd  -P        C     •  O  ft  ShCh 

»  B  O  O-rt  t)  >,  S343       Si  II  o  10 

3   0rH3cdX)  OCd0O43 


t)  SiH  ftft'O  EH-HH41 


t>0  o 
cd  o  c  0 

U  -H 
>j  Ph  0 
Si      >i  > 
O  S3  r 


3  to  o 


3  -p  C 
SiraoBaOiOEoc, 

P.043O  Cd-H3-HC0 
.HCO.HShS-PSi-P< 
>>  Sh       "H  0        Cd  M  Ph 

S3  -H  43  -P  O  O-HH 


Sh 

O  O  43 

-POrHSitH  -PO-P-P-H-HSnSncd 
cd-HrdP,  XJcd-HSn-H  <hPhOPh 
Slf  3  tlO0S|-P00'd-H  CO-H 
OCd-P>jS3SlOCdOS3S3HC0O 
43ODcd-H  043-P  Cd0OX)S3 
Cd  -H  g  E  -P  >  Cd  -H  <H  0  43  >  -H  «H 
h^tH  C0OHXJO43  -P0£h 

•HCO00O       0  SnSicd43PLi 
4^       rH  -p  43SHS3-P00O-P; 
Sh-PPh  0eJOOO43<H-H 
0OEtHSi3O.HCd-PtHIHtHCO 

occdocdtocd-P'HOO-Hocd 


I  0 

o  o 


0  o 
-  0  43  43 

cd  0  £  -p  cd 

Sh  Sh  -P  yl 

O    0  <H 

43  Ch  =h  O  Sh 

cd  S3  o  o 

rH  O  >3<H 

o  g  -P 

Sh  c3-H  C 

O  CO  Sh  rH  O 

■n-H  W)-H  -H 

Cd  43  O  43  -P 

E  -f-5  Sh  cd  cd 

PH  Ph-H 

o-p  cd  o 

3  cd  S3  o  o 

-p      o  co 

C-H  S3  to 

0  o  -p  o  <; 

Sh  -H  cd  -H 

cd  -P  -P  -P  S3 

cd  -H  cd  cd 

1)  Sit)  3  O 

Sh  0  0  rH  -H 

0  T)  Sh  cd  Sh 

43  -H  O  >  0 

-P  to  O  0  g 


10  0 
■O  Sh  43  S3 
to  ■  0  3  -H  o 
4-1 C0  Sh  -P  --H 
CH^  O  3  Sh  CO  -P 
0-H  O  Ch  O  S3  Cd 

g     cd     't-t  o  o 

4-10  13  -H  -H 
•H-P   >,C  Cr<H 

E  Cd  Sh  cd  0  O  -H 
63  O  -H  S3  -P 
OrH  -P  -P  4J  3  Sh 

o  cd  cd  S3  -ra  <h  0 

>  Sh  0  -P  O 

Cr.0  o  Si-HtJ 

C     43  Si  13  0  S3 

•HIO  Cd  3  -0  -H  -H 

JrfFQ  rH  O   U  rH 


CO 


S3  < 


o  o 


0 


U  >iJ3  0 
■H       Sh  -P  43 
•H  Sh  O  Eh 
O  0  -p  w 
0  x)  cd  >i  • 

Ph  S3  Sh  O  to 

ra  3  o  rH  x) 

43  Ph  Sh 
X)  CO  Cd  E  cd 

G  g  t3  0  x) 

cd  a  S3 

Sh  >s  0  cd 

Sh  M  Sh  O  -P 

Cd  O  cd  Sh  Ul 

0  Sh  -P  0 

H  Ph  S3  E  <H 

O       3  g  O 

S3  rH  O 

>j  o  o  o  3 

Sh  -H  >  cd 

0  -p      Ch  0 

>  cd  rH  O  Si 

■P  cd  3 
0-H  S3  -P  pq 
43  XJ  O  S3 

41  -H  0  rH 

O  Sh  -P  g  Cd 
Eh  O  cd  -P  S3 
OZdO 

cd     cd  -h 

0  Ph-P 
>>43  0  cd 
Si  Eh  Q  Z. 


43  0  -H       tO  -H 
Ul  -P  Sh  CO  CP  -P  -P 
•H     -H  CO  C3  -H  O 
0  X)  0  -H  S3 
Si  !>       Si  CO  43  3 

o  cd  M  x)  co  -p  <h 

-P  43  S3  X)  0-H 

O     -H  cd  Sh  3  S3 

0  X)  >       XI  o 

ra  rH  cd  S3  XI  --H 

3   0  rH  Cd  CO  -P 

0  O  rH  0  Cd 

-P  3          •  0  CO  O 

cd      -  ra  43  o  -h 

>  PL,  CO  Sh  Ph<h 

■H  <C  XJ  O  rH  Si  -H 

Sh  h)  o  -P  rH  3  Sh 

Ph>  43  -H  -H  ftm 

e+"o  s  > 

0  0  0  WT\ 
43  43  g  Sh  0  S3  S3 

-p  hi)     o  3  -h  o 

3   C  O       -P  -H 

S3  o  o  cd  >i  ra  -p 

■H  S-H       Si  0  cd 

43  -P  XJ  0  -P  XJ 

S3  -P  cd  0  -P  -H 

O      -P  -P  ro  HH  H 

■H     --H  -H  Sh  O  Cd 

0  XJ  XJ  O  > 

"  0  0  43  0 

Sh  S<  <d  ra  o 

0  O  OrH  o  -P 


cd 

-P  Sh 


Sh  O 


3  0 


V  o  Sh  O  <h  Ph-P 

O       0  -P  O  cd 

<  >J43  H  rH 

43  -P  S3  CO  cd  0 

>i  0  o  O  3  Sh  Si 

Si  Si     -H  -P  0 

O  0  XJ  -P  cd  S3  -P 

-P  43  S3  Cd  -P  0  O 

cd  3  co  -P  co  M  S3 


i  ra  i 

Cd  rH  C  43 

-p      •  cd     to  o  o 

•H  to  S3  43  cd  -H  0 
XJ  3  0  0-P43-P-P 

0  0  O  -H  -H  Cd 
ShC-h  -P333C 
O        >  Cd        O  rH  o 

o  cd  sh  S3  C  S3  cd 
<       0  Sh  3       >  XJ 

Sh  CO  0  O  pu  0  0 
>>  O  -P  Sh  <  -P 
Sh  tH  tn  S3  150^3  XJ  -H 
O  C-H  >  S3  XI 
-P  z  -H  CO  s  cd  0 
cd  XJ  H-J  Vh  CO  Sh 
Si  0  tO  O  43  •  CO  O 
O   0  0  CO  -H  O 

43S34-ICO-PS3SHC0 
cd  XJ  -H  O  0 

f-3  Ch  rH    0       -H  -P  0 

O  Cd   0   >>-P  -H  43 
>j      O  C  rH  cd  Sh 
Sh  M-h      -P  h^  O  O 

cd  $3  -p  ra  S3  -h  -p 
-p  -h  to  ra  cd  xj  0 

S3XJ3  0-P0430 
3S3OShSiSi+jC0 
rH  -H  O  XJ  O  O  O 
OtHidXJ  (3,0343 


to 


id 


•H  43 

Sh 

0  0  Sh 
Sh  43  0 
O  -P  -P 
O  -P 


rH  -P  Id 

cd  ra  3 
S3  0 
o  -p  -p 
•h  cd  o  ,  .  _ 

PH  llri  cd 

cd  -i-5-h  •  C  g  -P 
Z  ra  43  3  S3  -h  S3 
+>  3  O  O  0 
0-H  CO  PL,  -H  XJ  S3  g 
43  <S  -P  0  0 

■PxJ0i^!cdSi-P0 
0  43  >  -P  0  Cd  Sh 
J343-PZ  S3.C43  M 


-P  CO 

on-h  0  ra 

r-<  i-i  e  a> 

43  -H  Sh 

Sh  3  -P  3 


0  -P  -P  cd 
CO 

bo  tiO  o 

S3  -H 
O  CO  -H  Ch 


0  P.      XJ  XJ  0  XJ  -H 

43     ra  0     o  S3  o 

OE-HO>)CCO0 
+»cd43OSl0-PPH 

OSlE-lSlCd-HCOCO 
O  M      Ph-P  Sh  Sh  , 

S-H   0  0  0 
g  3  rH  Ph  XJ  XJ 
OCL,Cd0-HXCcd 

S i  S3  g  0  3  g 
C  W) 

O  O  CO  XJ  0  0  0 

•H  Sh  -P  S3  43  43  Sh 

-P  Ph-H  cd  -P  -P  td 


37 


<h  O  U    ■  01  CD 

cd  -h  Sh  cd     js  co 

X  rH  CD  T3       co  3 

p  cd  cd  C  co  -h 
3     B  on  « 

C  C'H  P  -H  XI  XI 

•h     o  to  p  cd 
p         3  P  >> 

>>  O  '"d  bD  5)  CO  rH 
ri  C  »  C  C  (I'd 

C  Sh-h  O  01 

O  ra  co  P  Sh  bo  co 

a)  ra  0)  c  0) 

■O  o  0)  1)  <  o 

C  P       rH  73 

co     P     C  H 
0)      s)  o*h  3 
tiCC         o  o 
13  O-H  CO  C  O 
•HOC 
■HOP 
l-l  CD  CO  -H  -H 
CD  Sh  CO  CO 
>  CD  -H  Sh  P 

gjS  CO  si  E  CD  C 
■p  5-h  e  >  * 


H  p  X  W)o  H  3  ■ 

p  co     c     eg  o 

CO  XI    •  -H  H  C  O 
C  +>  b£P  cd  O  TJ 
U       C  CO  O-H 
CD  -P  -H  <D  -rH  -P  cd 
P  OH-P  C  Cd  -H 

CZ'H    x:  (2  Sh 
cd  >>  o  Sh  cd  ■ 

.  p  Sh  CD  CD  P 
^  CO  CD  cd  Eh  -P  -rH 
O  T3  P       C  Sh 


cd 


p 

r-H  Cd 

I* 


■H 


•H  O  -H  O 
O  C  O  rH  -H 

O  -H  -H  -O  C  Cd 

bD  U  "h  e  cd  cd 

C  P  -H       OS  CO 

■hood     ra  cd 

P  CD  CD  C  CD  -H 
O  H  ft  cd  Si  T3 
CD  CD  CO      Eh  <  ID 

<h        co     o  to 1 

<m  =M  Sh  O  —  VO  £3 
W  O  O  -H   CD  rH 
<M  C  3 

O  Ct-J  CO 
S-i  -H  Sh  T3 
..  P  C  cd  U  , 
M  O  3  T3  cd 
bO  CD      c  ts 
cd  c 

M  CD  -H  P  Cd 
ft  CO  P 

CD  X!  tO 
O  O  < 
Sh  CD-H  Id-HOQ 
Cd  ftxl  ftx:  Eh  O 
C  CO  -P  CO  3  OS  Q 


-  cd 

CD  CD 

ft  u 

o  cd 


3  <m 
o  • 
S-i 


U  CD 

,°  -13 
Ch  -P 


C  ra 
o  +» 

•H  j>5  CD  -H  >i 
•P  Sh£  Sh 

cd  p  p  Sh  o 
p  co     o  -p 

•H  3  Sh  <H  CO 
■O  73  CD  Sh 
CD  C  T3  E  O 
Sh-H  C  Sfl 
o  3  (h  cd 
o  ra  bflrH 


S  •  cd 

„,  Sh  C 


a' 


CD  -H 


-P  -P 

Sh  Sh  ■»  S3  O 
3  O  H 
■h  ft  >j  >jrH 
£  Sh  Sh  O 
bD-H  P  -P  <H 
C     ra  to 
■H  CD  3  3  CD 
XI  rH  -O  73  XI 
C  CP 
Cd-H  -H 
CD  Sh  73 
C  CD    •  CD  CD 
O  T3CO  P  > 
•H    -  Cd-H 
W  ED   >  CD 
C  -HO 
OCh  Sh  CD 
O  O  ft  Sh 


Sh  o  cd  cd 

O  Sh  ft  CD  3 

P  P  E  o  a< 

cd  o  o  C  cd 

Sh  CD  O  cd  T3 
O  rH      Sh  Cd 

£j   CD   0)  3 

cd     C  co  73 

rH  CD  O  CO  CD 

sisi<  u 

O  P  ft  >H 
P       <D  >>  3 

O  C  rH  -P  O* 

Cd  .H  CD-H  CD 

<H      -P  rH  Sh 

CD  cd 

CD  O  CD  3  O 

CD  Eh  cd 

cd  p  o 

C0  --H  ttO 

C  -H  CO  Sh  C 
HXIhPO 

CD  CD  CO  O  rH 

XI  CD  CD 

C  >>rH  - 

CO  -H  W  CO 

cd     >i  U 
s:  e  c  c  cd 
3  cd  Sh-h 

CD  Sh  E  CD  H 
SiU  -P  ft 
CD  o  Sh  to  ft 
JS  Sh  O  CD  3 
Eh  ft<H  3  CO 


CD  -H 
rH 
■P  -H 

,  E 
ra  <h 

Sh  O  CD 
0)  JS 
•H  C  Eh 
rH  O 
ft-H  • 
ft-P  -P 
3  o  c 
ra  cd  cd 
ft  E 
to  to  ft 

P  C-H 
■H  -H  J3 
CO 

c  -o 

•H  C  CD 
Cd  Sh 
H  O 
<D  -P  Ch 
C  CO  CD 
2  CD  ^3 
O  -P 
to  CO 
Sh  Sh  rH 
CD  CD  cd 
ft  ft-H 
O  Sh 
-P  Sh  CD 
CO  ft-P 
CD  Cd 
■P  CD  E 
Sh 

■O  3  T3 
CMC 
cd  to  cd 
cd 


Si  CD  I  >> 
-P-H  ft  Sh 

rH  3  O 

si  ft  to  -p 
■p  ft  cd 

•H  3  H  U 
?  to  cd  o 

•H  P 
>>  U  Sh  cd 
H-H  <1>H 
to  CD  -P 
3  .C  Cd  Sh 
O  -P  E  -h 
•h  a> 

Sh  T3  T3  si 

CD  CD  C  -P 

CO  Sh  cd 

•H  <h 

f>>  3  CO  O 
Sh  cT+s 

CD  CD  C  rH 

>  Sh  CD  cd 


in 


CD  O  +» 


•H  -P 

■H 

■H  CO 
H  -P 
H  C 

o  cd 
cd  H 


C  E  ft  Sh 
•H  cd  E  ft 
C  Sh  O  ft 

e  mo  co 

•H  O 

SD  Sh  CD  -V 
CD  Ph  X  CD 
p      +>  TJ 
CD  3 
-rH  CH  rH 
CO  -H  O  O  • 
■P  CO  CO 
C  to  tO  -H  -P 
CD-H  -P  CD 

-p  t)  o  ■ 
Sh  C  3  -H  10 

cd  cd  cd  si  cd 
ftS     S  -h 


C 

CD 

C  T3  <D 


CD 


3 

>>3  E 
Sh  C  -HO 
Cd-H  O  r-H  Cd 
-P  E  -P  ft<H 


fill  II  II  CD 

_+f                                        £      fHSc  -P>sEt3ShC0              E"  XIIOI  <H 

^<D          C3,  10                   EH|CDcd<D<DI  '-POO  Sh        (DCDCO             <do  rH+^c-P'O-p-pra  o 

CDSnCDCcdpCH  CDCD-P  T3       OSh-PCjS3I0)  COcdCCO        -PjS<D  >>K1  M  cd       OOC  OSh 

>3jSOO       O  JS-HSO  CD       <DOC<D-PT3ft^3>i  3       d  O  <H    •     (J +>  Ch  -p       cd  CjSfteucdracdCD  CD 

Cd-PEn      -HH  -PSnCDcd  Sh  'Homo      OO      +>  EC  Ml-H  -HCOE^hO  hh  O  OhDEft      Sh<hSh  C 

•=P    +?  &  ri  F  „  U  -rj  &                     ?eho«  ocu-pc-p  -h3Sh  rHcg-H  -H3orarao33  o 

"h  •  ra  cd  cd  Sh  -pc>e  >  ■         CShSh     cd-pxh  ra-H     cd3H-p<HO,  cdC£  -pooC-P-PC-P 

CO        C  CD  E        CD  cd  CD  CD-rl  OQ<H0OCDcd.>       <B  CD-P>iC       3     10  300  CdSn       rHCCOCdO  ra 

Cfl  o  haip^  u  o      ojCShS      tO(Ded«2  cocdSH-H-oracDtos  or-H  Cxio      cd  -h  E  cd  cd 

OCD-HCD        cdE  A!Sh       Sh                -      -P-HOiSh-O-H  C-POSCCD  -H  01              +>C  P-HHjDCra  <H 

£  12  If  "S  2  -S  2  OOJShO  CD  C  0>       >  CX,  m  O        ShH  CD-H-P-HcdSnCO      -H  OCd-H  CO        CCOCDCD3  C 

-PCdcdCjS-PE  0£  O-n  ^30-P<HC       -O-PShCDO  OTScdrH               -H-P>-WO  -HCOO-HftSHjSC  o 

CdON-H-P  rH-P<HCd               *J  3   O  HI  H  Sh  O  CIIPIH  -H   CD  rH   CD  >i-P  H  CHI  H  3  N  CDSntOE       P  3  -H 

3  'ij 'd  _  r.    2  ?  _°,-e  HJ-P           cdCdET3-H  t-i  U  P       OM-P       ShC        T3  -P-P-PnHOE  E  +» 

•H-TJCTSCh-PSh  Cd        C  rHSS-HCDtlOCD'O        CShCS  O  bD  CD  C  CD    -H     ■        OCDCDSh  •HCdO>00IH  Cd 

CCtdCDOOCd  O  0>Ch  -H-H-PCOCHCMSO-H  ShOCDjSCD-P        T3C-HJS       CD  -PCDSh       ShOCD  -p 

cd-H  MS       C  CD5C0O  SJScoo-HOcdC           Sh  cdcdSn-p-P         tOCD  M-P  -P  CD  XI  -CO  rH  CD  >>Ch      si  -H 

MSnCDtora  -P-PO                 COC  ftX  3-P-HCOCDcD  CD  :  bIh    rip.H  to         CDE  +>      W  ft1"       CO  P  T3 

""CShCDC  3      XICO  JScOMSHCdKCO-P'O.c-P  H>>l>l)-HO     «  O  11  O  =h  S(  S  Sh-0       3-H-cd  CD 

CDCDCOO  -PtOO-P  OS         3-P  COSh-P-HT  OSh>-HCQ         -HCDCD-H  OXIO  OCDCDCOrHtO-H^  Sh 

h  •S  S'rt  'H§-?  'H       CDftSnCCCDcd       Sh    •  30-H       C>iOftT3C        SH  HI    •  Ih-P£  cdCDSnP  O 

1j  P  S  S  -S  5  £  „lr£'H   2+1  '2tHU   2  C^-P-PO-P-HX        Cd  C       QTS-H-HHrHS-HO  O 

OCDrHCd  -HShCDE  3-H-PCDT3      -H        CO       C  cd-HCO-HCHCDEhDO    -       CDCDC  CdrHSn+JCD  Cd 

PEPhCO  raWJCDft                    JSCCD-P-dtd      T30  OShCOCD  i — I    Cjh       oSh-HCO.-C  D  >>  S      o  rt  m 

•H    •  COPO  CHCDraEH3C0cdC-PCDSH-H  -POC-P  M-H     OCDShO-P-P-CC      a  O  O  cOSh  3  to 

£  hn  2  "2  P  J  S  S  ?,  h  r.  °^-r)         3U«)WE«+'  fltiCW        Sh<h  IscoS  i3il)^.H^™3  -H 

tn  SDX:  CDCl-HCdEOftOCD                CD          .CO       -H             OT)ld  OCdCO-H-HcdWCd        CO-PCD-H-HXfCO-P       ffl   Sh  si 

mC4J'tf'SM?£'^  raJ3Cr-lCH<Ht>DWt004-i  -H  rH  +>  -H    S       O)  CD  CCQft-P&^cDcflrHidldO  P 

2•H«:3S"^H•,HWc;^-|a,  H       OWOO-HCM       COW  Ch  CdCDCOH    ElOWlO  CDO-  td  -HZWOr^CH 

E>>CX1       <OSH  EOCd-O  -Hr^.HfjJ-HCMH-Hllls    -P  -HCO       X  (J  »    H  P  C  -H  EftCCD  O-Sh       SS  -P 

.9     'H  t1   *  1  _  k„  P ,H  co  -H  -p  pq  +j      cd  >>h   •  co  cn  o  -h  >>eh  +>Sh       CcO>  cdeoh-hpoC      cd->)  co 

M  fto  i2               ?P  -HrtrHcO+^SCH       C=C  0)£PP  ^SS„  HOPS  'HOP^rjioj,^ 

ft  ft-P  CDCDCDC  hDcO>C  CDSH  -Pi  |  «  K<J'H       O      >H  o,-p        .  MT3    p  o       CD  fto  bD  -H  CD  CO  O  -H  -H  O  rH 

McO-H-P-H-H-P-HO-PCOCD  T3CD-H      -H  CD       rHT3.H-.P  CO       T3  C  C  C    "H -H  H  tO  E       C  O  -PHHH       S>Crt  O 

S^-S^^^'il'K  iii*  f1  „,  •Q'OtOCECDcdC-pmrO  O0O-HCd     SHH  -HO -HO  SnCHOCO-PCDcd-H  O 

f        °-  °V  10  H  CDEcD(HC0ftrH3cdc0O)H  CD-P  >)-H  >              ft-H  bD        -HJJWCDCDX1-P       T3-PO  H 

■OOShC-PPCDCD  CO  P  3    .  £<DSh<D  bD-H                 OU3CD  HCOPOH     SftSC  CDCCO-H  O       rt-H<H  ftSH 

C        CD4)cdCdSH-P<SHOOO-P>O0SH3Cd           -H       C  -H-HMrtgo<Drt5.H^oSo  Crl  oO&<D  O 

Cd  CQ  P  CD  U  U  O  JOcd       CO           OOCOO<OShIO<H.CI>  si        fti-H  ftSn    -H  tO-P  PSh3C  -P-H        CO        C^OE  -P 

-PcoE-QOOOrH  aofttHON  EZcd-H   .cd-hoSh-htsC  s>,BpE4tS    >HCcn       ^      o3  O      bS*  Ol 

£SSm'S'Stfl2<n!SOMPr.^?23-«7!t,-,5d-HlJ  ^S&.ScSHCOoSraocSsMSHX'MCDcOO  -P 

ShOECOCOcO       -H  -H  fHg>,C'T3ft      -PCOCOSH  C-P        CD        O      CD  -H-H  +3  .  H  CD  -H  Oh  73  Cd  CD        OE        O  O 

i2P„!SrH'J|PP'2?       5)>,hi)OSHW;CDfttOCd3       CD  OCUShBO    PPP              H  SSpBSOH  C 

5  tlflr            cDSHC>rH>rHO       O           -P<'03  Cpq  3  -HCDXl       rH  C-HcdCD  EWrHC  S  O-H  S       11  *tj 

5  P<H      H-P  >  CD  cd-H  Cd-H  3  HMH^CO-Pcdr    Sh-P      WO  V      ^bD-HM-HC-P-P  S           cd  ft-H  S  Cd  CD       C  S  rH 

3       OCDcdCCDE  -P-H-Prj  ftfOcOO-HH       cOOrHOJO.  cdSnHCXC        -H-H  CD  ShShShCO  -P  3  O  £1  C  O  H 

u   2£  ^o-S  "  I  &J  "       iS  ni  ^  5   Sh-H  D  »  CD-O  CO  CdM  H^OH-H3-H    H      43  H  M  5  CD  ™  cd  id  H  «  ^ -H -H  O  » 

Shx;        2.°^        O<ic0C-PCD  CIJ-H    O  C  CD  „  £  C       -P:SH  -H  -r^rl   O       -PCdOCDftO<HJ3C  CCD  -PH-3 

3-POEShC-POi-h'  CdCO         ExiOSnlEHCdCDC      CO  T3C033COCO     C^ShE  Sh       E-H  COSH-CJCCOtOcd  ftl3 

O      -P       CDCDC  ><HP0)C  0)1)01hO>,     P>0)1)1I  cs|      OP!     OHOO  ftSB  •HtCO-HBCEJ  O 

m'Sm3?i£'?SUZOMM-H-HmH-HO-p:W^§-s='-*  H    -pcD.H-pra  cjo      £cj  "p."    ."„8p  -a 

10   cDra?>d<DSHSH  XlCDtO                  OcdCD    -       cdC-PO  OC0-HSHT3  ShOCO  'O-PCD  COC      -P-P-PCD  -H 

.HOC-HoDShCO  CD  ra  3  Sh  -PWCDCD      <Ht0W>O      3  O               3<D     S-P      X  C  -H -H  >H  (5  H -H  P  U)  5  -O 

^£^r.OCS  £301P,C  lOWrHOSCS       SntOZ  nHSPlHtJ'O     ft     pi  o  >,  S       OO      HCOC  H 

tH2of,^M0^  ^"tw,    ?  0  hW+^w+^moOh    -h  11  CDCOO      -H        Ocd3  OcoCSh  P-O      -H    -^-h  O  U  3 

•H    6  ft  CO  Ch  CD  M  H  -H  -ri  H                       .HrHra>T3lH  COShXI        CD>      ShC0.sSO  CD        3  CD  CP"HI — I  O  .COO 

g      POChOJiJ  OJPOJ      PCm      H^IOChP       CDC30  -cDPC0rHO3      PShCOPShXI  cd  cd  C  -Hi — I  CO  Sh  P  O  3 

CDOSh«        OSi  rHCOXJCDCO           C    O  C  -H  O   CO  MrH  CD  rH  1H  Cd-a        CftSnOE       2           C       B  H        ^BIRO  S 

rHOOCD-P      P-a.H      PSHPCDtO       cO          PCX>       O  H-HCcd-HP,  OTlP  <D<BoS  ^llfliHSJ      fis,  CD 

5  ,  ^.^  *JH.    S  £             c  SPW  -HcOCCtQ  wto-HCDP  cShid  jsepox;  ft-P  CDl_I  CD  O  CD  C 

^r^S'^11  35l(„7  ^SOHOC      POO -HE  HC       ErHOrHCHPCOEHCO        0>30CO       >C0  X>0 

^SJftUO   .                                   CCOcd-H-HMCO                CD  o  >>      3P  OrH          COWO  O-H  CDOr^tO 

•HXICDCD       C      1-3  Sh£C0Sh         -HCOPPC-H-P-OP  oPcdE  PCDcd          CDSh  COOOIpKShH 

ja^+J+JCDpQjH  ShPOO           SHO-HCdco.HXCOCCDCO  -H  >3          rtftC           t0rtT3  ft+»rtftrHCDH 

>-HCcd£OCO  3-HXIO         3ftSHPCDPCDCDCDtO>.  01  >  M  c„ +>  i;«S         COCC  C  ft  r  S  a  «  E-H 

CdCD-HrHPOO<  OSEHCd          ■OOP-HPCH:    H63«l  fl-HUO-H  PCD-H          < -H  S  .H0dcD5cdSH33 


38 


O 

CD  CD   I  cd  cd 

m  e  45  -h  p  > 

■¥>  O  P  P  -H 
■fi.  hEHO 

o  -42     -h  cd 

ft  CO         O  S'H 
P  TJ  -P  "H 

>a  C  cd  w  cd 
S  e-Hf  ft  1 

Cd  E  1H  ft-H  P 
E  0)  -H  E^Kl 
fa  rH   <B  M  O 
S-H  ftP  C  O 

O  3  S  P  O 
fa  o<  0)  cd-H  cd 
<n  cd  X     p  £ 
fa  cd  >>  cd  P 

C  fa  rH 

(UP  >>  O  CD  TJ 

X  C  H  P  fa  C 
id  l)f  b)  cd 
PEC  MP 

cu  cd  o  fi  G 
O  !h  fnP  1)  o 
In  ej  >H 

O  3H  l)t>  • 
H  O  O  cd  P 

H  fa  rH  >)P  CD 
•  H  ft  CO  tJC.H4l 

O        O       CD  CO 

»  !h  a  " 

o  e 

•H  M  O 

p  fi  co 

Cd-H 

TJ  fa  -  O  5  fa  P> 

•HOW  (DO 

rH  H  CD  CD  -H  Ch  O 

O-H  M  45  >  P 

CO  Ctj  O  P  <D  P 

fi  P  ft  !-i  CD  fa 

O  fa  CD  >i  CD 

O  J)  hin  > 

ft       rH  ni  -H 

O  CD       H  P  E  rH 

P  43  rH  rH  CO  CD 

0j  -H   O  CD  TJ 

P  45 


CD  C 
45  -H 
P  rH  fa 
CD 


fa  E 
O 

o  p 
03  cd 
45 


45 -H  -H 
O  s  P 
03  03 
O  CD  fi 

fa  E  fa 


,  CD 


c 

CO  ft  CD  45 

fa-H  CD  3 
MP  3 

ft  O   CD   O  rH  P  CO 

ftW  P  fa  3  cd  E 

<      fi  ft  E  P  o) 

•  -H  fa 

3       <  CD  CD  M 

CD  fa  p  P  TJ  O 

•rl   O  <   03    03  fa 

f>  <h  <  SD  E  ft 


03 


fi  -h  -a  cd  o 

•H  S  -H  45  O 
CO  -P  rH 

p  a;  c 

cj  C  CCD  • 
45  O  O  fi  C  >> 
P  0  03  03  H 
E  fa  H 
CO  O  O  G  CD  03 
■HW-H  OP  fi 
O  -H  03  O 
CD    •  CD  P  P  -H 

cd  ra  ra  03  m  P 
ra  cd     -p  as 

•H  CD-HH  C 
O  fa  P  TJ  03 
P  TJ  03  CD  3  CD 
fi  >  fa  cKP 
W)  3  -H  O  CD  03 
S5  O  fa  o  fa 

-HP  ft  03  P  CD 

P  3ft 

•rl  H    CD   >>4D  O 

0)  03  45  fa 

5  O  P  O  CD  45 

•H       P  P  O 

CD  P  Ch   03  03  -H 

fa  .rl  O   fa  fa  45 

03  rH        O  Cd  3 

O  >>P  ft 

CD  ftP   03  CD  CO 

3      -H  rH  CO  CD 

>>  S5  -H 

p  43  c<3  C  ra  fa 
a)     10  tj'H  o 

45  Tl      'H  -P 

p  a)  o>  tj  >>  cd 
P  45  cd  -P  fa 

45  OP  fi  -H  O 
O  CD  cd  fi  P 
cd  ch  ra  o  03  cd 
o  ch  3  co  H 
fa  cd  ch  fi 
ft  C  o  o  -H  ch 
ft  3  P  o 
cd         fi  fa 

-  fi  O  CD  - 
fa  fa  -H  -H  45  CO 

o  o  cd  p  p  C 

■np  rH  03  O  O 
03  O  ft  O  fi  -H 
E  CD  X-H  <  P 
CO  CD  rH  Cd 
CD  ft    •  P 

fi  CD  O  3  CD  -H 

o  p  p  tj  co  tj 
cd        fa  cu 

>  CD  •  CD  fa 
•H  >  W   >  O 

fa  cd  •  cu  o 
ft45  P  fa  cd 


>-,H 

pq  rH 


cd  E 

rH    C  03 

43  o  fa 

cd  -H  M 

P  P  o 

■H  cd  fa 

>  p  ft 

CD  «H 
C  Tl  tuO 
•H  CD  C 
fa-H 
CO   O  P 

■h  o  ra 
cd  -H 
C  X 

O  >>  CD 
•H  fa 

P  o  C 

cd  P  cd 
P  cd 

■h  fa  ch 

TJ  O  O 
CD  43 
fa  cd  fi 

O  rH  O 

O  -H 

cd  co  ra 

P  fi 

Ch  CD  CD 
O  CD  P 

c  x 

M  CD 

C  fi 
■H  -H  CD 
X  cd  45 

o  p  p 
cd  fa 

43  CD  45 

>j  o  M 
ho  3 
t>D  fa  O 
•H  O  fa 
ftCH  45 
P 

CD  P 

E  cd  tj 

O  45  CD 
W  P  fi 
•H 

fi  cd 
03  P 
CD  43 

E  o 


TJ  C 
G-H 

cd 


1 

cd 

cd  fa  ra  o  >> 
45  cd  03  -h  43 
p  <d  j5  in 

C  -HP 
P  fa  P  CD 
CD  CD  CD  fa  O 
CD  45  P  CD  C 
E  P  -H   O  CD 

fa  3 

3  P  rH 

O  ch 
3  fi 

fi  45  TJ  -H 
CD  O  P  O 
O-H  fa  fa 
•  H  P  CD  ft  O 
>  O  rH 
fa  CD  ft  »  P 
CD  fa  E  fi  CD 
CO  -H  Cd  OP 
P  X-H  V 
O  CD  P  CD 
P  CD  Cd  <H 
CD  fa  N  ch 

p  ra  o  -h  03 
CD  fop 
CD  CD       fa  CD 

G  3   ■  cd  fa 

G  P  cd 
ch  CD  o  C 

O  fa  -H  Cd  45 

CD  p  P  O 

cd  45  cd  ra  -h 
CD  3  P  45 

fa      -H  CO  3 

Cd  CD  T3  5 

■a  cd  cd  ra 

CD  Cd  fa  -H  CD 
45  fa  O  >  -H 
P  P  O  CD  P 
cd  fa  -H 

fiH  > 
■H  cd  >545  -H 

C  fa  o  p 

CO  O  O  -H  O 
•H  -H  P  45  Cd 

P  cd  S 
P  cd  fa  fa 

•H  fi  O  P  03 

fa  43  fa  rH 

-  CD  Cd  O  -H 

fa  P  H  ft  E 

CD  C  CD  -H 

>.H  fa  fa  CO 

CD  O 

3  ch  ch  >>73 
OO      H  fi 
35      CD  X  cd 
ra  fa  CD 

3  CD  fi 
CD  p  S  O 
CD  3  -H 

C  ch  cd  P 


C  S  cd  03 
CD  C  fa 

>  o  0  co  -a 

t3     ch  (d 

03  C  C  cd  o 

o  -h  43  C 

0)-H      -H  CD 

45  P  ra  fa  e 

p  cd  -h  o  g 
E  45  co 

45 


•H  ch 
3  fi 


•H  C 


C  C 
fa  -H 

CD  CO 
>  3 
o  w 
W) 


P  43  O  CD 

3  S 
-  ra  cd  C 
%  fa 

>>  CD 
fi  CO  > 

cd  cd  o 
E-H  M 

H  cd  CD  o  C 
o  p  M 
to  fi  cd  -H 

■d-H  fa  CD 

fa  to  o  fa 

cd     43  o 

T3  •  cd  ch 
C  P  h 

cd  fa  >j 

P  o  H  43 
ra  ft  cd 


CD  -H  CO 


>3  fa  O  P 

fa  fa  fi 
O  >s  CD  CD 

P  rH  E  E 

Cd  X  E  CD 

T3  CD  O  fa 

C  CD  o  3 

cd  5  o 

E  t3  o 

<D  C  fa 

co  45  cd  ft 
fa-P 

ft  cd  cd  co  ch 

45  fi  o  C  o 

fa  p  p  p  o 

CD        fa  -H  CO 

p  fi  cd  XI  P  CD 

ra  -h  ft  cd  cd  o 

•H             T3  -rl  -H 

M  C  >jT3  O  P 

CD  O  P  cd  O  O 

0i--t  ia  co  C 

p  cd  ra  co 

rH  cd  fa  cd  cd  P 

cd  o  p  s  m 

fa-H  CD  O 

CD  1 — I  Eh  C  T3 

■a  43  6-1  o  03  M 

CD  3  <  -H  fa  C 

&H  ftO  P  P  -H 


CD  >j  I 
45  43    I  -H 

p      0  ch 

■a  fa  -h 

45  CD -H  rH 

hu  o  3  cd 
3  cd  C  3 

O  rH  CD  O1 

fa  ft  fa 
45  13 
P  CO   CD  -H 
CD  P  43 

fa  o  cd  1 
a)  -H  fa  cd 
CD  p  cd  fa 

>>  O  ft  ft 
fi  CD 

ra      ra  ch 

•HP  O 

45  fic^i 

P  CDCO  to 

o  o  o 

O  OiCh 
45  fa-C 
P  ft-H  T3 
ON       »H  CD 

c\i  t3  fd  C 

CD  4J  O 
CD  P  O-H 
fi  fa  -P  P 

30  C 

f-j  ft  CO  CD 
CD  P  E 

hp  fa  fi 

C        CD  tO 


45  C 

hfl  1  o  o 

3  43  P  -H 

o  03  CP 

fa  1 — 1  ra  cd  cd 

45      CD  -p 

P  Ch  -H  co  -H 

fa-H  -d 


a> 


P  E  P  W)  fa 
CD  fa  03  C  o 

ft  O  fa-H  O 

fa  ch  o  ra  cd 

cd     43  co 

o  <c  o3  45  >> 

H  o  fa 

E   •  fa  o 

o  to   •  3  P 

fa  CD  co  ft  cd 

=H-H     •  fa 
H  P  fi  O 
M  ft  SD43 
C  ft  fa  -H  Cd 

•H  3  O  CD  rH 
M  CO  ch  fa 
C         O  ch 

JH  S'H  O 

fa  cd  o 

O  H  fa  CD 

ra  -h  h  o  fa 

■d  x)  cd  ch  3 

o  CD  p 

o  E  "d  ra  3 


cd  ch 


-H  CD 


ID 


5 

C  fa-H 

CD  45  CD  P 

E  P  >  O 

E  O  O  C 


45  3  -H 
fa  W)  O  O  CD 

O  3  5  C  45 

"HO        CD  P 

fa  45  M 
CD  45  O  cd  fa 
fa  P  -H  O 
CD      45  rH  Ch 


CD 


CD 


fa  fa 
X  CD  CD  CD 
CD  43  C  45 
CD  O  P  P 
S  P  fa 

o  cd  ch 
CD  O  ft  O 
45 

P  M  >>P 
C  P  co 

E  -H  03  O 
O  13  0)g 
fa  C  fa 
P4  CD  P  • 


fa 

ra  cd  o  fa  " 

01  ft-H   ft  ™ 

B  ftp  ft 
•3  cd  cd  cd 

rH  O  T3  45 

fa  cd  Eb  ^ 

S'H  fa-H  Q 


1  ch  o 

C  T3  o  P  CD 

O  CD  43  I 

CD  fa  (   CD  cd 

E  <H  CD  cd  3  0  c 

o3    43  c  cp  fa 

fa  P  E  fa-H  CD 
t»o  0  3  CD  P  CD  p 

O  C  C  P  C  >  H 
fa  rH  O-H   03  ■ 

ft  ra  cd  cd  0  ra 


O  M 


01  . 


cd 


C  -O  cd 

CD  C  P 

ft  03  -H 

X  T3 

CD  E  CD 

a  fa 

■  fa  o 
cd  W)  o 


C  -43 
•H  P  -H  S 
fa  fa  T3 
P  O  O  CD  -O 
■H  P  ft  fa  C 

-d  -h  ft  o  cd  cd  0  cd 

CD  C  3  fa  fa 

faorafa  -cdftfa 

o  E      o  co  o 

o     "d  ch  5  o  w  ch 

cd  ho  C  o-h  w 
C  cd  w>  fa  ch  w  P 

>5-H        C  M-H  I — I  C 

fa  O  C  -H        O  CD 

OhOO-iiCfl   CD  CD  E 

P    I  -H  O  T3  ft  45  fi 

cdfi-pootopo 

fa  O  03  rH  45  fa 
O  fa  P  Ch  45  -H 
43fa<DC0CDOP> 

cd  3  ft  cd  E     -H  C 

rH  O  O  -H        fa  3  CD 
O  fi  CD 


O  45  ch  fi  O  43  X 
-  CD  -H  E  cd 


fa 

SOP  3  CD  3 
Ch  45  P  cd  cd  fi  ftP 
o  5  ra     p  3 

OH-H  CD  rH  Ch 
S    -  O  cd  T3  45  H 
O  "d       O  CD  En  -H  fa 
C  CD  fa  o  fa      3  03 
X  P  O  H  O"  •    -  CD 

fa  ch      0  cd  ra  C 
cd  o     -d  cd  P  E 
S  ft  ra  C     cd  cd  cd 

CD  C  03  P  fa  fa  45 
-  fa  fa        C  CD  OOP 
ft       CD  CD  CD  rH  O 
3CDOPfaCDfa<D 

>  C  cd  fa  0  ft43 
E  cd  o  p  3  o 

P£  Off!  U  cc)OH 
CD  H 

CD  X  -  O  "d  P  -H 
OSOHPfi-HS 
EH        cd  03        03  T3 

45  43  fa  ra     cd  ra 

O        CD  CD  5  fa  CD 

■H  M-d  >  o  o  > 

45  C  CD  -H  fa  O  -H 

3  -h  en  p  tajO  cd  P 


CO 

p 

O  CD  >j 
3  45  fa 
■Of  o 
o  +> 
fa  w  cd 

O.  CD  fa 
•H  O 

>sP  43 
P-H  cd 
•H  P  H 
H  C 

cd  <D  ch 

3  O 
Of  P 
C  CD 

CD  CD  ra 
45  E  3 
P  CD 

fa  -d 

P  3  <D 
fa  O  TJ 

0  0  C 
ft  fa  cd 
ft  ft  ft 

3  X 

ra  o  cd 

•H 
O  rH  fa 

p  43  o 
3  ch 
C  ft 
cd  -d 

45  >5  <D 
P  43  CD 

c 

c  -o 

O  CD  O 
CO  >i-H 

cd  o  E 

CD  rH  O 

fa  ft  c 
E  o 

fa  CD  O 

CD  CD 
45  P 

P  ft  CD 

O  CD  CD 

0  ra 
o  C 

C  O  CD  C 

0  3  0 

fa  -H 

01 — I  fa  p 

Ch  p  CD  cd 
Ch  >  P 
ch  a  o  -H 

Ml  1   1  T3 

73  CD 
P  H  fa 
10  fa  o 


V.  >i  cu 

fa   I        (5  43   I  TJ  45 

CD  rH  O         -H    CD  -U 

g  -H   CD  -H  T)  -M  +> 
fagcd45fflCD!50l5 
O  3Sf  3*1  I)  UH 
MH  CO  rH  -H  TJ  -r-l  >1 

U  TJ  -H  43  >i  tji 

a  fa  o 


TJ   01  rH  CD 

cd  45  -H  TJ 

0)  +>  45  C5 

45  CP 

cd  g  3 

0  a 

X  fa 

in  01s 

Cd  01  rH  >i4J 
-p  C  3  O  MH  C 
0)  P  O  -H  CD 
CD.*  MPfaO-HOI-H 
43  id  CD  to  fa  43  TJ  0,45 
PP45>43DCDid 

•P  Z  -r-i  O  fa  o  (D 
pc  -  P  o  > 

CdOE~45C0(D  rH-H 

■H  O  X  O  0)  • 

XV  fa  fa  -H  -H 

0  O  HH  O  45  fa 
O  0)      ><  3  o 

rH    CI)     CD  -P 

rH  3  co  cd 
O  id  43  0)  fa  fa 
4J       10  2  CD  0 

01  rH 


fa   CD   CO   O  rH 

O  >  P  o 
cj  cd  >i  id  C 

10  45  rH  fa  45 

rH    0  O 

>,  0)  n3  43  CD 
S  C  id  -u 

O  rH 

•H  45 

p  fa  01 


3  C  O  C 

CO  -rl  P  CD 

C  -P  I  +> 

CD  CO  I  X 

O  0)  CO  CD 

■H  43  43 

rH  C  45 


rH  -H  -H 


id    CD    3  rH 

>  3  C 


cd  «  o 


C  3 


O  TJ  fa 


CD  P  CO 

e  -h  p 

CD  3 


0  cd  C 


O-H   C-H  CO 


CD 


0)  TJ  O  4-> 
0»<DCO>COcdO 
43  «  P  <  -H     -  P 

CO  4-1  o  -H  45 
TJ  -H  TJ  IT)  TJ  O 
1 — I  •  1 — I  fa  CD  CD  -H 
3  C  -H  3  C  fa  45 
o  0  0145  id  o  3 
3  H  C  6h  =    45  O 

+J-H  co4JcdffiididC 

4)  OHO  111       ^  E  4J  H  -H 
•  H  TJ  -H  m 
■H   (0  CD 

CD  rH  g 

fa  0 

CD  to  UH  •  cd 
45  C  0  CJ  fa 
O  CO 

CO  U  Oi  H  43  cd 

ft      O  10 

Id  TJ  " — I  -  r5 
43  C  cd  CO  ;  fa 

fa   Id  P  43  CD 

cd     id  co  0145 

CU   fa   O  -H   C  43 
CD        1-3  -H 
OlrH       TJ  P 

farHOlIdcdOJCD  "il-< 
0JidCCD45C-HOidO 
gCu-H  454J0lP-l3OC 


CD  CD 

CT-H  > 

01  fa  -H 

fa  O  O 

43  > 

id  C 

i  fa  -H 
I  O 
P  43  Oi 


fa   O  -H  TJ  rH  CO 

O   ffl  1H   <D   CO  CD 

g   g        fa  -H  P 

fa  O  O  O 

CD  O  o  O  fa  0) 

fa  cp  in  id  CD  > 


CD  cm  CD  g  P 

fa      rH  O  O 

fa  ft  O  3 

CD  -H  fa 

>  4J  ip  43 

O  rH  O  CO 

3  CD 

TJ   g  0)  TJ 


23" 


3 

S3  "6  esisSssaiiES  |- 


S3  SsSsiSSDJSSS 


39 


CJ  P  H 
ID    CS  t) 

U  P  c 


a>  c  o 

Xl  O  -H 

O  -H  p 

O  P  aj 

cd  C 

co  c  u 

a  u  G 

XJ  O  -H 

S  0 

co  cj  xf 


3  >» 

O  ,0  W 

>>  CD  V, 

u  cu 
■p  1) 

a3  x:  u 

X  p  C 


p  p 

cd  cd 

X  H  i 

p  CD 

w  l 

3  Tj 

W 

w  cd 


a)  in  u 

-p    QJ  (U  p 

co  .c  bo  cd 

+>  C  -p 


i  a)  o 

Ah  ,C  aJ 

I    O  ■  CJ  Ah 

1  e 

i  bp  S  (ii  o 

I    C  P  CO  P 

■H  W  CD 

:  q  n  -p  j*: 

1  cd  u 

p  w  p  o 


3  3  o  o 

-p  o 

U   to  b£)  w 

3  xl 

O  X<  W  £ 

a>  -h  to 

O    P  rd 

p  a)  ,«  a 

h  O  cd 

W    0>  O  P 

0)  <d  h  w 

bD  ID  P 

C  ^  3  O 

<u  o  ^ 


p  -p 

H   a)  O 

cd  c  ,c  p  h 

£  O  +>  d)  d 

CJ  *H  43  C 

-P  P1  P  o 

0>    cd  cd  "H 

i  U  C  ^  bO  p 

cd  p  a  aj 


I     *  3  H  CJ  d 

CD  O  H  W  O 

XJ  5  aJ  <D 

i    O  J3  £  O 

i  O  H  O  Eh  P 


q  0) 
W  P> 


i   O  H  q 


CtJ  *H  *rl  X) 

J3  rC  * 

^  J3  CO  T3  CD 

CD  C  QJ  T) 

Pi  O  h  O 

"H  U  O 

"  i — !  M  t) 

CO    2  "H  C  W 

OJ  Ah  >  cd  XJ 

triJ  ft  O  >  tn 

t  H  ^  CO 

(D    CD  ft  CD  Xf 

rH  JS  >  C 

i— I  co  a)  cd 

CO    CD  4->  Jh  P 

J2  'H  CO 

O  p 


w  3 

CD  O 


■H  p>  pi 


CD  P 

P       H  w  a* 
CD   cd   O  X 

■P   O  H  -p 

c  o 


to 


Ah  C 


q  to 
3  3  <u 
Hi  o  ^ 


n3  cd 

>>c-o 

P   a)  C 


CD  Cm    CO  H   U  O 


•H  P> 
f>    C  jS  . 
■H    CD  p 


rH  f>»  • 

t3    CD  P 

CD    >  -rl  . 

p>  cd  a  - 

co  C 


CD  CD  Ah 

jh  a 

I  P  o 

w  o 

tj  a 

O  0) 

cd  f-<  G 

XJ  Ah  -H 


>  P  P 

O  cj 
Cj    Cd  P 


<D  CD 

P1    P>  +3 


V,  CD  P>  CD  -H 
CD  ,C  C  ,C  J-, 
CQ  -P  -H  p  jD 


O    CO    U    CO    O  P» 

xJ  ft  o  o  co 


Eh  H  P  Ah   ft  G 


CO 

p.  * 

CO  XJ  w 
J2  CD  ft 
P  p  CD 
ft  P 
WOW 
CD  X) 

&  *s 

T3     -  3 


P.  5)  3 
CO  -p  13 

a  >>  o 


m  o 

CD  -H  0) 

O  -p  CO 

CS  CD 

CD  o  .G 

>  -H  H 

H  "m 


C  In  r->  TS 


5  &  & 


CO  W 

w 

W  W  CD 

13  CD  p 

U  u  aJ 

a)  3  p 

TJ  T)  CO 


P    O  CD 


d  C  D 

W  CD 

O  ft  CD 

ft  O  X 


ft  CD  C 


P   P  fn 

C  cO  P 
•h  o: 


CD   CO  B 

p  p 

CO    CJ  P 


W  CD  CO  CD 

*■  .c  sj 

bfl  P  P  *H 

■H  C  W  "3 

C  -H  CD  U 

U  (S3  CD 

O  rl  O 

E  CD  C  *H 

P  WH 

W  CO  o 

■H  CD  O  >i 

j:  fn  CJ  rl 

+>  p)  ^  +> 


*°  'S  H 

CD    O  O  Vi 

CJ  P  -H 

S  cd  %.  6 

P     »H  P>  ■  " 

CO 

H*  w  c 


3  p 

t3  -h  a) 
O  O  T3  P 


t3  H  II 

P  P 

CD  P  CO 

Si  a»  H 

p    W  «H 

U  CD 
O  P  £ 

a§= 

to  w  o 

4)  'H  U 

■V  3 


o  o 

M  H 
t1*  Ej 


a) 
w  p 

*H     C  P 

CD    CD  C 

•H    W  CD 

m   CD  x! 

fn  -H 

CO  ft  w 

CQ    CD  CD 


CD 


Eh  U  P^> 

H  <P. 

a)  •   O  O 

a  y  w  c\j 

O  -H  -  CD 

tn  O  p  o 

X3  -HO 

CD   O  CD  «h  Q 

^     OJ  £  "H 

<  Eh  p  O  - 


Tj  P  CD  -P  C3 

rH  CJ  CJ  3  *H 

CtJ  CD  -H  CJ  J^ 

C  (h  Ah  CD  W 

a  p  o  [3  ? 


CD  Tj  ■H 
J^J  <D 
■H  p  CD 

H    CO  X)  i 
H    C3  P 

W    CD   U  C 

•H    ^  p>    CD  ' 

'  I 

aj  CO  CD  CD 
P  XI    W    CD  1 


XJ^W<P,C0CD<P,O 
OP>CDO-HbpOP 


3  ft  a 

O    CD    CD  P  P 

cj  cc  p  cj  a 


I  p  m  C  ft  CD 
1   O  H   CO  > 

a  xt  o 


:  <P  P>   CJ  H  H  <m    CD  M 


1    O   C    CD  cd 


H  S  o  cj  H 
^    S  -H   CD  3 


^  Ah 
CD  <P 
>  O 


P  P 

'S 


O  m  TJ 
ft  CD  C 
CO   pi  CO 


CD  CD  O 

H  p  jzj 

a!  Eh  p 

OP  c 

o  q  cd 

ft  CJ  CD  CD 

■H  -H  XJ  CD 

CJ  CO  h 


J3  P  P 

»  +j      a  w  p 

1  *H     "  CD    CD  q 


W  O  *h  O 
Eh   C   CJ   CD  P 


O  -H   CD   O  ^ 


O  O  • 

3  w 

a   CD  CD 


p  W  J3  bO  O  In  ^       a  u 


W  P> 


J3  CD 


«  c0  P 
cj  xf  tfl  H  P 

CO    CD  -H  CD 

■H    C    CD  b0  ^3 

xf  W)  w  S 

■H    O  -H  ^ 


JO  -P    ^  CJ 


CD   >   CD  P  CD 


w  a) 

rH    CD  p 

CO    CD    CO  -H    CO    O  *H 

U  P               >  -H  TJ 

p  aJ    »>  cd  o  p  cd 

o  >  n  Jh       o  u 

O  -H    >    CD    ft  CO  CJ 

C    Jh    ClJ         ft  (h  CJ 

CD   ft  H  Eh   co  Ph  cfl 


O  -p    0  Ah    g  P  J3 


bD  Ah   aJ        O  O 


O    OS         <-i  >rt 


-  -.  i  P  Ah 

U   C  P  CO  -n 

CJ  CD  C  XJ  C 
CJ    (h  CD 

aJ  cd  P  p>  *H 

ft  p»  W  w 

ft  CO  CD 

^    CO  P>  P> 


O  aJ  O  o  CD  CD 

a  cd  ,a  cd  V,  w  ja 

In  L  co  ja  *h  p>  p! 

CD  3  rH  P  Cfl 

P  CO  CO  CJ*  CD  CD 

Ah  G  aJ  CD  P»  ^3 

a)  H  O  J3  h 

a)  Ah  H 

W  C  ft  P>  P>  OH 


o  c 

•H  O 

CO  -H 

CO  P 

3  a) 

cj  P 

CO  -H 


CD  ^ 


i   CD    CD  p 

H   O  ftp 

rO  -rt  CD  CO 

OP  0£ 


H  CD 

cd  ja 
u  P 


t.  cd 

ft  J3 


,c  ft  id  aJ 

p        ^  CD  1 

CD  ft  H  > 

w  xJ  cd  cd 

w  cd  xi  cj  -h  i 

CD         <D  O  rH 

*    M  P  P  CD 

i  »d         Cfl  ft  JO  ■ 

I  X)  Ah  rH  *H 

:    Cd    O    CD  CJ  H 

U  CD 

>  O   U    I  h  - 

i  p  q  w  p 

I        «H  X)  CD  O 

!  >»h  h  cd 

I  P  XJ  03  P  Ah  ( 
1  *H   C3  XJ 


p      p  p 

^  >»  w  u 

O  rH  CD  • 

ft  -r-t    rH  ft  ft 

ft  id  H  X  O 

Ox)   cd  CD  p  1 


*n  CD  CD 

CD  -H  X 

P  0  Ah  P 

a  o  o 

3  u  w 

C  Ah  -h  J3 


>>  P  CD 


cd  w 

P  CD 

^  bo  a 

ft  a  o 

■H  XJ 
CD  P 

r"    C3  XJ 


aj 


ftP  r*>  CO 

O  H   CD  r-t 

j=!   CD  C  j3     **H  a 

W    Jh  *H  Eh  W  cj  bO 

M    <D    cd  i~t  a  -H 

Jh  £  P  O  Ah  CD 

P  In     •  P  Jh 

^    U    CD   CO  O  XJ  O 

CD    Cj   CD  CD  q  Ah 

W  J3        *"5  CO  S 

•H  P    W  p  U 

£  a)  -h  C  (U  >>  O 

P   bC       O  P  P  Ah 

a)  cj 

U   O  J  >  Ah  CO 

O  P  iD  Xt  *H  CO  W 

Ah  «   rj  Jh  CO  CD 

CD         Co  ft  O 

cd  u  w  3  o  o 


CD  W  ^  *H  MP 

j^  p  o  c  &  a  co 

P  u  P  cd  q  -h  cj 

CD  Cd  S  ft  P  *H 

U  ft  J  U  cj  Ah 

CD  [«J  O  CD  OJ  -H 

>  CD  0)  b  £  P  P 


rH  CD  XJ 

1)  P  tj 

Cd    >  -H  CO 

CD    CD  U  > 

U  H  5  O  , 


5 

O  P 
CD  CD 


cd  >,  cd  cd 

H   tn  (D  £  -H  * 

cd  Eh  9  P  P  w 

CD  O  CD   O  bD  co 

C   p  C   P  CD  CD 


CD  S  h  01 
T3  r-i  -H  tC 

g  _oj  > 


Oi  OJ  o 
S=  J3  P 

p 


•h  s  cd  a 

CD  H    O   CJ  O 

a  h  o  cd  a 


Eh    c3  %  M  OJ  h  Ah 

<  oi  >  hi  j:  o  o 

0  rH  p  Ah 
HOP  ■ 

01  cd  >  W  a  0)  CD 
J3  O  a  h  «H  xJ  Xl 
p  -H  -rl  «H  (5  *H 

C  Ah  X)  O  W 

-C  JU  C  CD 

P    CJ  CD  >>  P  <D  - 

H  i  cj  2  cj  £  in 


>  J3 


C  C  CJ  •  cj 

O  O  >  >  -H 

•H  cd  O  P 

P  p  J  fl  h 


P  CD  Ah 
C  Cd  J3  < 
O  P  P 


CO  c 

cu  e-i 
s 


t3  vo  v,      cu  <u  a>  o 

o  J3  a  t>  +> 

CD  +3  *H 

CU  t,  -P  13 

^3  U  O  ct)  « 

O  -P 

Cm  o  (3 

^  CD  CD  CD 


I    O  M  H 

a  i  cd 

o     co  >  a 

(h   OJ  O  CD 

■  3  t,  > 

•a  o 


H  CO  OJ    O  -H 

cu  cm  a. 

T-t  <M  +>  CO 

Cm  CD  w 


CO 


•H  En  rH  m  CD 

J3  H  p  "d 

■p  Q  a!  O 

o  o  c  o 

q  >h 

■H  +)  >>  0) 

aw   ••  tj 

CD   CD  m  h 

h  e  J  »  « 

o  t  h  a  a 

M   CD  3  -P  E3 

m  p.  o  a 

l/J 


a  'H  CD 

AS  O  Q   m  CD 

H  TH  Ph  CO 

Of  >,«  3 

*  o  -p  k  a 

CD  3  O 

CD   m  P,  CD  CD 

S  «H  CD  TJ  P 

■P  M  !j. 

CD  >>  Eh  0) 

P  H  rH  « 

CO  f>  -p    ■  O 

j3  a)  p  CQ  -P 

P    M  41  • 

01  b  D  U 

p  cj  ij  a 

<  3  +>  -h 

!>>  u  a 


p.  > 

3 

O  CD 


1        1-3  <  |4 


40 


co  > 
O  CO 


•H  CO  Ih 


■H  > 

o)  d 

P  H 


0)  oT 
to  !-, 


0)  p 

a) 


co  o  tj  to 


H  >  c  a 

0>  -H  -H 

C  -P  *>>T) 

Oi  CJ  aj  H 

to  0>  ■ — I  -H 


u  aj 

01    3  .C 

£  ^  P 
P  3 

<H  ^! 

01  fi  ■.  . 

•H   OJ  O   G  p 


C   01    CJ  P  IX 


O  fl)  ft  - 

SO  TJ  p  CO 

a  co  oi  , 

■H    CO  (h 

>  a« 

01   OJ  01  01 

•H  H  p  Ih 


-P  TJ 

O  p 
p  U  01 


0)  CO  o  o  c 

ti  i  l<Df( 

C  01  P.  frt 

o  xs  a  ai  < 

o  -p  -h  oi  o 

tj  EH 

p  tj  H  a)  n 


p  p  01 
d  co  x:  o 

J3  01  EH  Tj 


co  p  tJ  4-t 
oi  a)  O 

O  P    01  CO 


CJ  01       3  co  co  p  o 


XI  <H 

01    01  O  I — I 

H    ^  O  to 

a!  Oi  CO  -EH 

J3   h  13  fl  H 

O    0)  In  CS  < 

j3  d  oi  a  > 


01  01 

>  a  • 

p  TJ 

.  01 

5?  V 

CO    O  CJ 

5  oj  • 

CO  X  CO 

oi  a  cj  oi 

1 5  §  a 

w  w  3 

•H  O  O* 

r*l    Pi    D  bO  CD 


p    <D  -H  fi  W 

W  ,0    U  <D  -H 

9  £  > 

-  >  o 


H  C  (0  13 

3  C  a)  cu 

o  O  -p  w  w 

•H  -H  CO  h  *H 

*W    +J  CO  > 

<M  -H  (1)  (P  0) 

•H   tn  ^3  S  h 

■ti  O  P 

.ft  <u  > 

-P  <H  ,C  OJ 

w  aj  O  -p  a 


CO  CD 

-  3  .c 

>   «M     O  -P 


£  -H  *0  J3 


ft  O  -P 

C  tH 

h  m  3 

,C2  tH  -P 

-P  H  aJ 
ft  j3 

W  Vi   0  -p 


D   O  O 


O  V 


ft  ft 

O  <h  tn 
MP  o 


Eh  3 
Eh  1h 


w  f«;  t:  th  d)  w  £ 

HCC'ri-PODP 
O  -H  CJ    C  CJ 

cuft>ua)a)d<4H 

WrHWH-pVtlnOJO 
■H  +5    CD    O  *H  -p    CD  -p 


H    CO    *h  iH  O 


Ih 


TJ  -H   U  -P 


CJ  o  w  w 


•-esting 
le 

;nized 
relying 
!conomic 

.on"  of  1 
;  with  tl 

ita  reco< 
i  we  are 
con  for  I 

ditati 
talk; 

est  dt 
goal, 
nizat: 

oi  a 

l-l  -H 

O  TJ 

a  ii 

ited  t 
'  this 
!  Orga 

p.  o 


u  o  C  U  <M  o 


TJ  CO  O  C  C  p 


CO  TJ  ed 

01  TJ 

?!  P.  9 


£41  fllDH 


>  9  >.  i 

C  01  - 

i  OJ  M  !»  h 

i  H  i 

I  p  J3  J3  ' 


98 


>  o  <u  aJ  p 


p  =    p  ui 

d  a> 

11  "h  H  P 

• 

0  ' — »  5  CO 

.-i  a 

01  Q  P  3 

>  w  -h 

Oi  O  p 

TJ  P  0) 

rH  p  sz  P 


Oi  CO 
CO  >H 
C  TJ 


3  aj  P 
O 


t  •  3fh  ii  o 

3  CJ  X  p  O   o  H 


CO  01 

ti  b 

01  CO 


a  oi     oi  -h  oj 


O  P> 
P.  01  _ 

a  o;  tj 

■H   S  - 


91 


:>.  3  >  ft 


1-3    OJ  £  TJ  -H  <D  -H 

+>  5  Vl  4* 

<m  w       to  _w  y 

o  <£  c  ft  o  a 

o  c  +j  u 

ft  O  o  ft 

■P  C  H  1> 

>>  d  o  <d  (A 

,  rH    ^  -H  CJ 

•ri  0)  u  o  c 

>  ft  tu  -H  a 

CO   O  W  Vi  ft 

j-ctoocotoco^ai 

ftOrH    W>'H,CO£0  Ob 


I     ft  CJ  -H  V 


I 


13  <0 

•H 
CO 

I  Of 

CD  -p 


0>  ft 


a  +> 


c  ai  > 

tj  « 

OJ   O  OJ  - 

>  O  Tt  P 

O  H 

oi  co  o  3 

!h  TJ  CO 

01    Jh  OJ  01 

J=   3  J3  Jh 

>  TJ  EH  _. 


d  OJ  o 
3  J3  -h 
p  p  p 


0  0) 
OJ  p 

Xi  d 
u 

01  p  . 
CO  CO 

a  c 

OJ  O  1 


O  3  h 

a  o 
to  a 


O  Ih  tH 

•H  O    X  CO 

p  Vl    0)  01 

d  *h 

CO    «  >»  Jh 

■H  «  P 

iH  h  d  g 

j3  oi  oj  3 

O  P  Jh  o 

i  id  H  ci 

b  §^  n 

O  -P   W  0) 

O  O    N  -p 

-P  ft  *H  O 


0)  O  J3 
0)  H  -H  +J 

>  ft+J 


W  -P 

H  CL> 

s  ° 

.  § 

n 

*  & 

0  TJ 

*  a 

h  P 

^  d 

C 
>.  P. 

H  d 

"3  TJ 


p  w 


•H    0J    O  tH 


h    C  > 

3  to  o 
ca  -h  u 


CO 


CO  p. 


0)  01 

TJ  J3  Jh  OJ  CO 

•H  p  OJ  J3 

>  J3  p  d 

0  p  p  » 

Ih  d  0  j3 

Pi  J3  P  t>> 

o  d  a 


c?  c  a 


0)  TJ  • 


9 1)  -H 
0)  o 

•H  TJ  TJ 

CO]  CO  rH  C 

"    3  -H  -H  p 

B    S  3 

d  oi  O 

^   U  h  X> 

3  pq  d  d 


•H  rH  Q  Ih 

O  0)  01  EH 

C  CO  01 

OJ  O  £1  0 


01  p  01  -H 
S    d  CJ 

2  p  q  C 


o  d  Pi  d 

.  *  1 3 

CO  h  c 

•  3  -P  S 

3  p  d  cj 

H  41  U 

>>  3  J-i  EH 


TJ  OJ  -H 

d  O  TJ 

In  Ih  TJ 

p  OJ  d 


•H  P  P  0) 

£  c  co  co  x: 

OJ  p  OJ  p 

co  a  a  ti 

c  p  0)  p  o 

O    h  S  -H  P 

H  d  8  ► 

d   ft  H  H  +1 

4  ft*J  cj 


01 

CJ  01 


d  3 

CO 
01  u 


■H  S3  -  - 

Ch  p  to  J3  ^ 

Cm  t(  p  P. 
O  i»  01 

H  Ih  O  TJ 

e 

CO  H  T)  CO 

P    3  M  (J  -H 

O  >  X  H 

U  <H  O  U  P 

-p  H  nJ  a) 

Eh  H  H  P  P 

CO  O  hP  w 

I   ft  Vi  a)  cd 


report 

c 
o 

•H 

Ih                  p  0 
O        13       aj  p 
TJ    V      u  a  1 

!  United 
;ing 

■ted  to 
)f  the 

contexl 
.  z  ing  ai 

;he  Uni' 
irs  ago 
certif; 
entry  1 
IEC-Q  - 

'or 

In  th< 
ic  cnt  1*8.1 
.he 

rH  S 

co  bfl 


+->  CD 
CD  -P 


41 


3   V  X  f>  <h  to 
3  id  a)  <h  £ 
Eh   cf  +>  m  o  5 


42 


c  = 


tO  o 


C  QJ 

U  E  t/> 

(U  01  C  TO  >> 

£  >  S- 

*->  O  0)  QJ  4-> 

O  -P  >  u  c 

<4-  _     O  O  C  OJ 

O  >•>  CCD  QJ  CJ 

X  -i-  QJ 

tf)       P  QJ  i_  U 

s_ td  3-c  aj 

QJ  QJ  X  P  Q_  QJ 
-Q  X  x  i_ 

EWi-Eflj  o 
©•■-too  e= 
E  1 —  -r-  i_  CD 

X  p  4-  C  CD 

4-  m  c  c 

o  P   TO  to  p  ■(— 

m  p  QJ  TO  +-> 

Q.  QJ  to  E  t-  <G 

3       -O  o  a1 

a>  3  u  a  a; 
QJ  I-  to  o  a. 
"D  aj      cd  o 

«J  J  H)  Cl(- 

£  -i-  O  to 

V)  OJTJ  QJ 

VI  f—  >  C  Wr 

i  1-  TO  3  J_  I_ 

O  C  QJ  C 

C  3   </l  0J  >•,  =3 

3  o  a;  -c  o 
o  u  >  +->  o  u  • 

O  CO  (/) 

>»p   TO  O  QJ   QJ  5} 

x  o  p     e  -c  p 

CO  C  >>  O  4->  (O 

"O  QJ  P  tO   O  >» 

QJ  CO  -r—  00 

CO    •  O)  L  VI  01 

«3  j.  i.  o +j  x:  cj^ 

C  O  D-T-)  UPC 
TO  +■>  QJ  TO  QJ  -i- 
E  U  I-  E<—   E  CL 

aj        4-  o  o 

QJ  V>  +-><£  QJ   i_  r— 

s-      c      t.  4-  aj 

TO  QJ  QJ  > 

4-  »  e  •  p  to  aj 
cj  to  c  p  s_  c  td 
a:  >  s-  t/i  o  o 

<  t-  ai  cj  a  w  >, 

_J  S-  >  L.  Qj  S-  •— 

LU  CL  O  QJ  S-  QJ  3 

I—       O  -P  Q.  QJ 

"O        C  QJ  C 

■a  cu-r  u  >> 
c  to  c      l  m  L 

(O  TO  CD  O  O 

P        CM-  TJ 

<  C  W-r  QJ  TD 
h-  QJ  Cr-Ji  U  QJ 
<;  E  Or-  W  C  D. 
Z  C  i-  O  TO  QJ  O 

5-  t/>  t-  +->  3 

r  flj-i-  +j     t—  qj 

+->  >  <J  C  QJ  4-  > 

o  o  m  or  c  ai 

CO    CT>"0  (J  I —  -r-  "TD 


X  -M 
I  C  CO 

QJ  to 


QJ 


CO 


tD  ' 

•  o  in  -. 

tO  p         TO  CDi —  £ 
EE   TO  OJ  n  C  QJ  QJ  F 
>)(Ds_E-f--r-t.S_i 
r—  P    O   O    C  p        -r-0  = 

TO  >■)  TO  CD  p  IO  O"  p 
aiW_l"DLwj(U  >>to 
>—  QJ  O  S-    S-  i- 

CJ  C      .  J3         >>p         O  X 
O  OO  "r—    QJ  X  •.—  <—  4J  d) 
tO  >i-     .  I_  +J  TO  A3 

■<--MiDum-oaj3(—  to 

TO  (/)  >  0)  i/l +J  □  P 
tO  P  4-  OJ  -r-  "O  3(_)  CD  TO 
QJ-r-    OX51_    3  TO  TO   QJ  S- 

cxr—  os-orcn 

TO  QJ   tO     *        U  OJ  4-i  O 

+j  t.  -p  <ji  o  c:  _o  c  s_i_ 

OOOUf^LDO  O  TO  O 

U   QJ  CD         O  "O  O  QJ 

X3   TO  Oli —   QJ  Qj  , —  jz 

OJ         tO         {=  T3  3  <L>  O  C_) 

4-  >  4-  <C  -  O  C  cO  X  3  3 
•i-O  <t  W  (O  J.  +J  z  ifl 
C        r—  C\J  3 

ZD  CL  TO  TD  tO  CL  CD  «0 
3  CL>)QJ  £  CCO 
QJ  O  *r-  S~  -i-  OJ  p  •<—  o  O 
XJ.OTO4-POi-.-i-  #. 
+->COC    3  ■<—    tO  C  QJ  P  CO 

•i-  C  P  >>  TD  TO 
C  QJ  S-  TO  C  tO  V)  ■!—  S_  S. 
'i—CT)Q_pDQJ  TOtO+JQJ 
i-=  "OC2CtO> 
tO  TO  C  -i—  O  O  ■■—  O 
QJ  i —  TD  O  -<-tOUC 
■r-         QJ         O  -M  EE.        -r-  r— 

5-  TO  i —  *0  CO  TO  TO  EE  i — 
O  +->QJi —  +->  1_  TO  "O  QJ 
+->  4-  ■<-  .C  TO  ■!—  CD.C  <c  S 
TO  O  -M   to        f  O 

t.      C'l-ajQjs-  <u* 

OQJQJi —  ZC  S-CLtOOQJ 


-Q  U 


C  +->  3 
QJ  S-  CL 


QJ 


;  to 


CD  CO   CL  =  0>>UO"OQJ 


•i—  tOTOS-TOQjTOtOO 
■OQJT-S-0JS-+JS-U 
QJ-CJC    CD  Q.  O  TO   QJ  ■!-+-> 
S-4-»  00^1>>4->C 


QJ 


E  O  S- 


S_  TD   S_    OC+Jq_  _ 
OQJOJ-i—  OJTOOS-QJQ. 
4_  +J   >>  -M  -CI    S~        4_  <C  OJ 
TO  m    TO  -M    QJ  CD  Q 

QJ-MtO'r-tO  O  *<—  QJ  TO  QJ 
QJ  to  QJ  "O  E  i—  +->  C  JZ 
C    C»~   QJ  QJ        •»—    S_  O-M 

OS-S_+JUTOO'i- 
QJ   E   "3   (_)  IO  'i—  -M   CL+-)  X5 

r  flir  u  >>.c  qj  qj  to  c 

I —  X)  (J  <   to   5"0  TO 


QJ 


+J  TO   QJ  •(—  +J 

TO  x:   i_  4_  >>  TO  . 

■P  U  -r-  O  C  U 

•f  S-    3  S-  TO  O 

"D  3   O"  D.y 

QJ  Q.  QJ  TO  . 

i~  t-  E  ' — 

O  QJ         QJ  • 

U  O  +->  +->  CO  TD 

TO  TO  O  0 


tO  X    l/l  +J  Xt- 

£=  j_>    QJ        4-J  4— 
x:  >it-  -r- 


to  +j  o 


O  QJ 

c 

>!  O 


C  O  TO  QJ 
CL+J  tO 


TO  QJ  "O 
>.  >)  O)  ^ 

—  t.  i-  5  +j  qj 

TO    TO  TO  > 


r-  to  o  x: 
CL4-        r—  E 

'r-    QJ  QJ  tO 

E  +-»  O  i- 

CO  C  O 

tO    QJ      .    >>  TO  +J 

3  x:  lo  to  e  c_> 


■M  E  -M  -C  -r-  X 
Q)  C  +J  f  U 
4^  +->  •«-         to  •!- 

to  co  aj  -i—  x 
aj  >>  c  u  cd  3 

•*->  to  O  3  O 


QJ  +j  +J   QJ  QJ  CL 


coi_03-4->aj  +-> 

-  —  04--M+->t0TOS_ajC 
QJ  ■!—  OJ  -r-  J_  C  t—        X  QJ 

■M  QJ  O  to  QJ  t—   yi  +J  C 
TO  CL  (_J  c         171  = 
TO  -r-  +J 

-£=  -r-    O  _ 
OJ  CDX3  4->   to  tO  QJ  C  to 
QJ    O   3    QJ  >>       -r-  >^ 

1-  O    t.  >^TD  CO  O  to 
O  X    U  i—    C       4-  J_ 
4-+-»    U  +->    TO  C   QJ   O  C 
_  p —    TOU         O  XI  4-  O 
TO    CDcf         QJ    to  -i—  -r— 

>>i-  l_+JtOt-+Jl_tO 
l--r-  O  TO  4->  O  TOO  E 
0"0-t->+->  C4->+J+J  QJ 
+-»  U'>"   (U   U-r  U-P 

TO  "O    TO  "O   C   TO  "O   TO  to 
LQJS-a)OS~QJL>i 
'  S-   CL  +->   1_  +o  to 
<-J  E   C   (J  C  Xt 
U  O  O   U  O  3 
TO  U  U  TO  U  to 


TO 


QJ  to  XI  C 
w  X    >>  TO  -r- 
Cuj+->  I —    tO  i—  r— 


O  TO    QJ  (1) 

4  C  -r-  C7 

E  -M  i_  +->  -M  QJ 

OJ  C  QJ         *r-  i —  A3 

-M      "  QJ         CL  CO  r—  r—  £ 

"O  to  QJ  X>>  TO  O  «^ 
C  >»f—  U  U    O  -OCJ 

TO  CO    CL        4->  O  +J  X    TO         qj  QJ 
E        *r-  UCLOJCX 
tOC    TO  4-         TO    >>3    TO  X  QJ-M 
COXO         S-    i_  CO    CJ  4->  •■— 
O-r-OJ  COO  CD  QJ 

•*-+■>  L  OiD+J  "  CD  to  >,  U 
+JTOS-QJ  TO  TO  to  c  TO  ZC  C 
TO4->0-Ot0> —  I_E'«—  TO 
•r~  ■>-  U_  E  "O  oto+jx^-x 
UT3  SOQJXlS-tOUTOC 
O  QJ  CX>TOCDQJ3-i—  QJ 
W  t-  •  +JTOt —  0+JtOl_ 
CO  (_>  C  TO  QJ  X  1_  4->S- 
TOUO         E         QJ  CL  C     »•  to  O 

TO-r-tO  4->  C  J  W  D 
QJ  tO+J+JOOCOCTD-M 
"O  >>  to  -i—  to  C  O  OCU 
TOS-QJTHOJ  X  •»—  S-  i— i  OJ 
l_O4-0J4->O+->4-»*i—  4->  4-> 
I —  +-*  O  S-  X3  -r-  TO  QJ  TO  C  O 
TO  1_  U  i  J  (JT-r  IB  i. 
i-CLOCOtO       -r-  +J  U   <_)  CL 


S-  o  c  . 


(0 


O  -r-  «i-  TO  +J  QJ  >! 
QJ  4->TO*f-CUi —  i —  ^QJtO 
"O  >)  TO  +->  U  O  QJ  TO  OJ  "O 
•--»-*>-  S-OUS_t.CXl-r— 
>  -P  U  (U  1/1  O  O+JOQJ 
O  to  O  U  tO  O  4-i  **r-  +J  -r- 
i-  3  to  TO"O(Jt0t0"OTO4_ 
O.  "O    to    CD  QJ  QJ  tO  C  L. 

C  <  C  (Up  tO-i—  OJTOOQJ 
co-r-  -rTJ  3  j_4_  XltO 
C  4->ETOXiaJOOtOTOO 
OCQJS-S-  +J  +J  i-  +J  r—  X 
r-  TOC  O  P  (/)  TOTOQ.C0  4-) 
+->        t-  4-         E    >  I-        T-  +-> 

TO  t|  O    J  CTO'f-O  CD-r-C 

i-OTOQJUi_i-X  »0"0-r- 
O        O    CL  3  CD  CL  TO   >■>»—  QJ 
O  QJ  tOO   I  ■ —  OS-cO 

iocdcs-      v_oj  ojxui — 

(O  TO   QJ   O    >ia  E  W  >  P    (J  to 

•O  ETlp    C          O  S_  -r—    TO    TO  C 

■r-  a         TO  C  OO  OJ  to  CL.  o 

—        +->    co  E  O        4->  3  —r- 

•r-  i—  C    C  tO 

■  S-  U  TO    O  tO 

V-      •  TO    CO  2  X    (J  ■!—  QJ 

C    O    l/IP  P  1.  aj-r-4J4_ 

QJ   TO  4->  4->  -i—    tO  OJ  t_    TO  O 

tO(_)   (J   TO    QJ  "O    QJ  "O  4J  QJ  ■(—  l_ 

"qjpcwEua 


QJ  C  ■ 

4-   TO    S-   O  ■ 

QJ  X)  -O  CJ  QJ 

cc  e  10  to  u  x:  4-  r= 

CL  QJ  <5  r—  U 


QJ 


to  4->  o  to  o  <ar  4-> 


■  4->  C  S- 

I    TO  O  O 

I    S_  «r-  4-» 

;  pp  id  c 

I   CO  TO  C  O 

:  3  +->  o 

r—  -r-  X  CO 

'  i —  "O  TO  4-* 

■i—  QJ  i —  (J 

I         S-  QJ 


i —  TO  +->  QJ 
■  CL 

'  e  >">  w 

i    TO  t.    O  TO 

I  X  o 

t  aj  +j  to  i — 

TO  +_)  i — 

:  "o  s-  c  oj 

1  QJ  O   QJ  3 

E  M 


J  i—  QJ 


o  °  00 

r-  ° 
4-  CJ> 


TO  J- 

C  O 

i-  CL 

QJ  QJ 

4->  S- 


4->  O 


QJ  4— 

Q  O  ■—  "O 

r—  QJ 

tO  TO  M 

.  aj  «i- 

c  >  c  s_ 

O  -i-  O  TO 


QJ  * 

:  £  E  c 

.         TO  CD 

)  s,  a  c 

>  pOJ'r- 

1  o° 


TO 


OO  3 


QJ  TD   TO  QJ  -M  3 


I  TD  -r- 

I    QJ  C  • 

l  XI  3  QJ 

I  -r-  E  "O 


TO  «— «  X    QJ  TD    C  i — 


OJ  C 

S-  4J  O 

TO    TO  -i— 

4->  +-> 

■r-  TO 

E  TD  C 

QJ   QJ  i- 


I —  C  O  QJ 
O  QJ  4—  QJ 


CC   <U  to 

h—  4—  "O  X  +-> 

OO   C  OJ  U  tO 

CO    O  QJ  TO  >■> 

eC  O  C  QJ  to 


CD  •'—>■*->  X  QJ 


) -i-     #.TD    QJ  C.  >»TD 

C  QJ  TD  O  jO 
■  TD    O  i-    C  4-> 


-  TD  S-   QJ   )  QJ 

»  QJ  O  CJ  S_ 
!    S-  4J   S-    CD  CL 


TO 

to 

TD  CD  tO 
OJ  C  TO 
3  -r- 
QJ  TD  " 

■r-    OJ  CJ 

>  QJ 

QJ  CJ  QJ 

S_  O  U 

S-  s- 
C  Cu  O 


C  CJ   C-  i— 


4->  S-   TO   O  >> 


QJ  O 
X  CL 
+->  QJ 


1-  --^  to 
4-<  H 


>>  C  X    QJ  TO  4- 


X  O  TO   CJ  C    O  ■ 


<U 


to  O  O  CD  S- 
tO  -r-  4-   QJ  O  4-) 


4—   CJ  QJ 

t-  TO        X  tO 

TO  i_    O  4->  CD 

S—  X5  4—  C 

C  •<- 


QJ    O  CJ  CD 


to 


X  -r-    QJ  O 


i-  QJ    C  S_ 


4->  S-  4- 

ct:  TD  O 

C  QJ  4-  OJ  to 
^  TO  X  X  QJ 
S-  r—  4->  <—  4->  4-> 


<D  >>  O   CJ  to  i—  4- 

+->   C-         QJ  TO  -r-  3  (O 

C  O  +-*  4—  I —  CD  QJ  i-C 

•r-  4->  S-  4-  Z  <Dt 
TO  O    QJ  O  C 


QJ  XJ   S_  X  " 


■i-    TO  to  CL_ 


4-    C   TO   S_   3  E 

OS-         QJ  S- 
QJ  QJ  W  ^  t 


CCTOQJTOXOQJ_Jt-- 
O  •— (  X  X  4->  CJ  CJ   S-  i— i   CL  to 


■  E  TD  TD  C 
>  OJ  QJ  ZD 

E  -C  i — 

tO  i —  QJ 
i   QJ  •!—  -i—  _C 

;  -c  .—  s  4-> 
:  4J  -q 

I  3  C  C 
I    >»  CL  O  t- 


Qj  *  QJ 
■r-  CJ  to 
>  <C   QJ  - 


C  IO  +J  TD 


TO  QJ  4->  QJ 


■r-  > 
C  -r-  X 
■r-  4->  3 


)  QJ  QJ     «  QJ 

•r-  OJ  U  P 

I  "D  C  <  l/i 
■    DJ        _l  >> 


>>+-> 
QJ  C 


X  S-   O  O 


>   QJ   O  TD   QJ  - 


TO  TD   C-  O 
r~   QJ  X 
tO  3  X  TO 


TD  4-*  QJ   3  QJ 


S-  TD 
3  QJ 

O  4-J  TD   CD  QJ  QJ 


QJ  3  QJ  CL 

C  4->  O  tO  O 

ZD  -r-  X 

>  4-i  CO  S_ 

QJ   C  TOO 

i  X  •!—  QJ  4- 

4->  3  to 

QJ  QJ  QJ 

C  X  C  CJ  r— 

■i-  4->  OCX 

•r-  QJ  •<- 

to  CO  3  tO 

C  X  to  CT  C 

O  3  QJ  O 

to  X  U  to  CL 


I  tO  4->  4-  TD 


<—  TD  h- 
3  OJ  C  <C 
4-   to    TO  Z 


to  QJ    QJ  S- 


O  -r-  4_    3  CL 


QJ 


TO 


i   C  O    S-  3 

i  QJ  •!—  O  O 
•<-  4->  4- 

S-  TO  > 

QJ  f—  TD  S— 

i  CL  CJ   QJ  S- 

X  O   QJ  TO 

QJ  to    C  (J 

to 


OJ  4J  4-  'r- 
X  to  4-  3 

Ph  d  (U  cr 


E  i—  <:    QJ  O  to 


i —  i— i    QJ  i- 
TO  i — i  .  — 
i- 


S-  TD  S- 

O  QJ 

4-  >  X  CO 
TO  (O 

5-  -I— 
O  <—  QJ 

XXX 

_  TO  TO 

.—  +->>) 


4->   C  4-J    QJ  TD 


•l-    C  r—  4-> 


■r  c  j  a 


J    O  4->    tO  QJ 

:  toccl 

i  wz   O  E 

■r-    O  I 

-  S-  QJ  CO  (J 
)   3  X  to 

OP  3  W 

J  E  U  -r- 

*  I —  ^  to 

-  -f—  4_)  >, 

>  cd  -r-  a  fc. 


1  O  S—  TO  i_ 
-  ■"D  O  ■!-  O 
J         3  »—  -O 


CD  4-  4->  > 


CD  P    TO  TD 


to  CJ  C 
P  C3£  TO 
•r-  <  S_ 
_l  P 
I  TD  LU  tO 
1   QJ  \—  '•— 
P  CO 
•r-  0) 


QJ  CD 

s-  p 

CJ  CD  to 
U  i —  S_ 


<:  o 

I —  ro  to 

<:  -m 


C  (D  Z   d  ' 


E  en     x  4-  x 


TO  p  p    QJ  O    S-  ""D 


S-  E  ■=£  -t-> 
>  TD  O  TO 
S-    C  X 


C   S-         O  i—  4-  ■«-  ■ 


TD  tO 
•r-  OJ  . 
>  P-  ■ 


QJ        P  O 


S-CUefCCLP  •!- 
0-<-        Z   CD        to    O  h-  1 
3         C         O  P  CP 

QJ  O  U  O  S- 
TO  X         COQJ    U  E    C  TO 

PP    QJS-t-QJ  03 


O  O 
TO  ^ 


C    CO         P  QJ 


S-    QJ  •!—  *r-  r—  U 
•I-    i-  TD    S-  f—    QJ  r—  " 
4—    TO  QJ    O  TO    CL  S- 
CO  TO  . 


I  *l—  CJ  OO 

■  ! —  S_  r-» 

I  X  TO  CD 

TO  QJ  i — 


CL.    CLX  TD  CJ  i- 


QJ  i —  Q.  P  to 

TO  CL  to  QJ  C 
CJ  «£  LU  CtL  t~ 


43 


1/1    QJ  -M 

E  w  a 
cj  w  3 


3  A3  -r- 
CX  4-   S-  CJ 


O  4->  4-  JZ 

CO  QJ  (Z  O 
■P  E  O-O 
O  Q. 

=S  O  -M  </> 
TD  .  r-  O) 

o  a)  c  > 

S-   >  Dl  t. 

Q.  QJ  O  U 

TD  CJ  CO 

4-  CD 

O  4->  S-  £Z 

CJ  O 

to  3  -r- 

S-  T3  (U  -P 

QJ  O  QJ  *0 

O  S-  CO  +J 

3  CL  -r- 

td  td 

O  S-  O  OJ 

c  o  s- 

G-4-     *  o 
c  o 
*-  to  O  ro 

C  (U-r- 

O  -r-  -M  >> 

■r-  s_  ro  s_ 

-M  O  Cn  o 


TD  S_  to  S_ 
U  O  QJO 

C  <D  CO 


U  to  c 
U  C  t! 
rO  o 

u  c 

>»  o 

S-  4-  •■- 
O  O  -M 

+j  ro 

rO  CO  4-> 

s-  >>-^ 
o  ro  td 
JZt  3  QJ 


rO  QJ 
<—  >  QJ 
QJ  U 


O  O  i-  o 
>  C  O  4-> 
CD  rt)  +J  ID 

ro  s_ 
aj  w  s-  o 

JC  -r-    O  JD 


r-   s_  o 

=J  o  -*-> 

U  4-> 
•i—    iD  QJ 
+->  S- 

C-    O  tJ 

fO  JZ 

D.  ft)  "O 

QJ 


>>  u 
co  aj  qj 

CL  jz 
t  CO  4-> 


■r-  (Z  TD 
"DUD 
QJ  4->  r— 

S-  to  cj 


>,TD 
C.  QJ 
o  -*-> 


QJ  >> 

3  o 


<0  . —  4-> 
TD         .  ^ 

QJ   CO  QJ 

4->  c  +j  -a 

t/1  O   to  «3 

QJ         QJ  S- 

4->  >>4->  4-> 
-Q 

4—         S-  ■ — 

O  TD  QJ  TO 

QJ  JZ  £Z 

d)  U  -M  O  • 

U  3  S.  'I- 

c  -o  3  ■+-> 

rC  O  4-  fO  . 

-M  S-  C 

CL  CL  +->  J_ 

QJ         3  QJ 

CJ   fO  O  4-»  . 

fO  4->  JZ  C 

rO  4-i  -i—  r 
QJ  TD  •>— 

JZ         3  QJ  * 

+->+-»  +J  ' 

ifl  c  ro 


E  4->  "3 

O  "3  U 

S-  J=  O 

D_  +-><— 


cn+J  Qj 

CZ  -r-  4-> 

■I-  i —  ro 

■*->•--  QJ 

to  -Q  S- 

QJ  r0  CD 


QJ  C 
l/l  -r- 

ZJ  -M  +J 
CO  "i— 


QJ  J- 

O  TD 
r0  O  TD 


ClTD 
E  O 


vl  U  'D 

>1  c 

to  QJ  C 


QJ         £Z  <— 


C  i—  ■■- 
O  QJ  +-> 
•r-  CJ  O 
4_>  X  QJ 
<T3  QJ  •<-> 
4->  QJ 


S~  i—  O 
U  QJ 

CJ  >  C 

ro  QJ  ra 


£Z  . —  . 


F—     fO    U  i_ 

<T5  CO 
QJ  QJ  4-> 
-t_>  TD  -r-  ro 
CO  •«-  CJ  S_ 
O  >  *r-  o 
E    OM-  JD 

i —  i_  qj  fd 

<    Q.TD  i— 


QJ  S- 

>        4->  O 

-     •  *0  JD 

QJ  i-  fO 

cn  QJ  i — 
'    S-  c 

I    fd  QJ  TD 

i—  cn  o 

'  o 

+-»  Ej  cn 


O  QJ  +->  Q_ 


i —   QJ  QJ 

d3  -i—  CO 

S-  M-  fO 
QJ  ■ 


QJ  ■ 


a  to 

QJ 


c  >—  o  x:  M—  *o 

Qj  ro  t-  +J  ■<- 

<J3    ZJ  3          4->  4-> 

O"  CL  O    S-  QJ 

QJ  4->    QJ  QJ 


QJ  - 


C  to 
QJ  QJ 
E 


QJ 

:  u  i —  +->  jz 

)    3  JD    U  O 

■  T3    <tJ  3 

■  o  +j  -u  r 

I  S-  CL  O  3 
(   CL  QJ  i_ 

'         <_>    O.  QJ 

QJ  (J  to 

i-   rO  4-  3 


>    CT  S_    E  C 

fO    QJ   O    S-  QJ 

^    S-  4->    O  E 

fO  M—  C 

--C  s_  s- 

S_    U  O    <0  QJ 


QJ  O 
to  -i— 
C  +-> 
QJ  S_ 


to  ro  s_ 

QJ  to  o 

S_   >,  QJ  M_ 

ZJ  _Q  i_ 

.  "O  3  CO 

QJ  XJ  "O  +-> 

O  OJ  QJ  O 

O  +->  U  3 

S-   to  O  "O 

CL  QJ  S-  O 

+-*  CL  i_ 


■  +->  QJ  i 
i  w  E  .  o  •> 
;  ■<-  e  +j  +j  4 

—1  i~  c  ( 

)      qj  qj  *a  ( 

)  -u  >  e  cut 

>    U   O  C=    CZ  O; 

■  3(5  s.  cn-r 

■  "O  QJ  t—  t 
.  O  QJ  >  to  ( 
)  1-  JZ  O  OJ  £ 
)  Ct.  +J  CD  "O  i 


TD  QJ 

C  +-> 

c        ro  -r- 

O  +J  "O 

CL  o  QJ  QJ 

3    3  1-  i- 

QJ       "O  ro  (j 

■OT3   o  o  CJ 

■  i-  QJ  1_  -i-  ro 
>  to  CL"0 


UJZJ  QJ 


QJ  E 


f3+->  >i—  to  +j 

S_  1_        -r-  ro 

cno  QJ  TD 
O  CLi—  QJ 

S_  CL  CL<—  4-> 

CL  ZJ   E  Q.  to 

to   ro  E  QJ 


QJJC         QJ  C 

E  +->    QJ  O 

c      c  i-  a 

S-  QJ  O  <U  3 

QJ  S-  -C 

>  QJ        +J  4-> 

or    •  o  c 

CD  3   </)  IZ  QJ 

QJ  <C  "O 

4-  *  -r-  C 
O  U   S-  QJ 

•i-    O      •  CL 

5-  <—  <U 
QJ  JD   (O  ZD  "TD 

XI  D  S.I 

E  Cl  O  to 


O  S~ 
CL  CJ 
CL  CJ 


+J  CJ 
C  3 
OJ-D 


QJ  C 
JZ  O  " 
4->  '<- 


3  ro  Tzt  o 

CD  I  r- 

QJ  -f-  +-» 

+->  J-  3  U 

c/l  ro  Xl  3 


O  E 
M—  E 

QJ  O 
J3U 

>>tO  I 

O  O 


■  CL  ro  +->  +J  4-> 


u  ro 

O  CJ 


TD  I— 

qj  ro 


CTI 
S-r— 
QJ  O 
>  to 


E  C 

o  ro 
to  o 


ro  c 

TD      •  r—  -i- 

C    00  QJ 

ro  QJ  u  4-> 

r—  c 

to   CL  >>  QJ 

Si 

■r-  K  Cn-r- 
>  OJ  QJ  3 
QJ        +->  CT 

td  QJ  ro  QJ 

S_  CJ 

cn  ro  td 
c       to  QJ 

•r-  tO  -r-  > 
+J   QJ  -C  O 

+->  u  +j  i- 

•--  -r-  CL 

E  >  c:  cl 
oj  qj  ■!—  ro 


Cl-i- 
,  Q-r— 

ro  -Q 


I  to  TD 
I  QJ  r— 
I  4->  O 


c  -M  ro  QJ 
QJ    QJ  S-  4— 

3  4_  cn  ro 
cr  ro  o  to 
j  qj  to  t. 

L  S-  CL4- 
4—  "TD  O 
)         QJ  i— 

:  o  >  ro"  aj 

)  -r-  O  CJ  t0 
TD    i-   O  3 

)  ro  cl  i— 

»  S-  CL  QJ 
ro  TD  JZ 


o  c 


to  C 

3  ro 
E  o 


oo  to 

-  J-  >> 

ZD  QJ  -Q 
=  JZ 

+->  TD 

4—  O  QJ 

O  -M 

TD  ■!- 

TD  C  TD 

i-  ro  qj 

ro  i_ 

qj  c  u 


4->  i—   o  r— 

3  a.  3 

CJ   3  O 

i-  TD  S- 
Cn  QJ  cn 
=t  in  cc 


O  4-> 

ro 

QJ  3 

qj  cr 

U  QJ 
cn  TD 
qj  ro 

TD 

OJ 


3  >i       3  >>t 


CO    Q.       CO    CL  S- 


OJ  +J 
JZ  c 
4->  QJ 


TD  > 
TD  O 
<  CD 


44 


+->  cn 
c  c 
QJ  T- 


o  c  o 

O  4—  4-  4-> 
C  -r-    O    O  <0 

o  +->  u 

•i—  rO  CT)  CD  O 
■:— '  -:— >  C  CZ  JD 
tO  C  *r-  (O 
I_  QJ  TP  4->  i— 

JD  E   t-  i_  S- 

i-  5  o  o  QJ 

•—  O  O  O.  4-> 
(O  O  QJ  QJ  c 


f—  c\j  ro  «a-  un 


to  >> 
o  •«- 


O  CL  to 
■P  nj+j 

ID  U-r 


tp  tO 

QJ  QJ 

C  (/> 

•r-  O 

03  CL 

+->  S- 

O  CL  C 


C  3  ^ 

(D  cr+J 

■r~  QJ  f- 

r—  i_  r— 


ro--  c 

f—  r—    <D  • 

Q.  CL4-)  QJ 


ro 


tO 


QJ 


S-  QJ 
O  CL  O  •«- 

x>  x  e 

fO  QJ  i/> 
i—  QJ  4-> 
CUT)  U 
TP  O  3  3 

OJ  3  f—  TP 

+-►■000 

i—  QJ  C  S- 


O  QJ  to  O 
O  +->  <— 
ro  4-  ro  QJ 


on   U  4-  CL 

S_         QJ  QJ 

QJ  TP  C  O 

to  C  QJ  U 


-Q  ro  • 

ro  yi  S~  to 

■r-  C  QJ  QJ 

i—  O  C-r 

QJ  •!—  QJ  S- 

S-  J->  cn  o 

rO  -t-> 

QJ  (M  TP  itS 

L.  •<-  QJ  S- 

o  c  o  o 

cn  o  ro 

TP  1-  4—  r— 
C  O 

<0  QJ4- 


JZ>  ro  "D 

TP  C 

4—  OJ  to  ro 

O  S_  QJ 

O  O  C 

QJ  U  •!—  O 

(j  ro  >  -r- 

C  S-  +-» 
QJ  >>  QJ  O 

-M  S-  to  QJ 

(/>  O  ' — 

•r—  -t->  CD  Q) 

x  m  c  to 

QJ   i-  *r- 

O  +->  QJ 


o  o  c 


4-  i/>  +J  C 
QJ    to  -r- 

tO  •!—  -I" 

4->  4->  X 

•r-  -r-    Q)  r— 

4-  >  QJ 
QJ  C  i- 

C  4->  -r- 
Q)   (J  I/) 

XI  *0  to  QJ 
QJ  TP 
QJ  QJ  lO  3 
OUT  to  +-> 
t-  i —  QJ  •!— 
rO        C  +-» 


•  ro  fO 

+J  tO  QJ 

<0  (U  J  4- 

o  o 

>>v-  TP 

■M   >  QJ  lO 

C   QJ  ro  *0 

3  to  QJ  to 

f>  -r- 

cn  qj  ro 

o  c  i~  u 

O  *i—  CL 

+->  QJ  CL 

QJ  t/1  >  ro 

X:   QJ  ro  QJ 

I—  +-»  -E  S- 


ro  TP 
QJ  3  £_ 
U  C  ro 
QJ  rO  "O 


O  cn+j 

•r~  C 

(D  L  U 
+->  ro  C 
■r-  CL  QJ 
TP  QJ  -r- 
(UL  U 
i-  CL-i- 
(-)  4— 

o  s-  o 


O  J-  +-> 

:  >>  "o  3 

Pr—  C  C  4-»  4— 

J  QJ  ro  O  O  O 

t  >  •■—  rO 

■i-  TP  4->  4-  3 

.  4-»  QJ  (O  3  QJ  ro 

)  ro  +J  +J  C  4- 

■ —  euro  4_ 

">  QJ  QJ  S_  £  ro  o 

'  s.  e  cl 

1  QJ  QJ  >>  S-  - 

QJ  i —  QJ  XI  i —   QJ  - 

i-  Q.+J  4->  C  to 


tO  +->  O  QJ 

*->  >>4-  tp  x:  ■ 

to  "O  O  *0  +-» 

o  ro  qj  x: 

(J  <D  S-  S_  (J  O 

J-  QJ  S-  i-  4-> 

QJ  r—  4->  QJ  X: 

lO    fO  +J  <4_    3  +-)  • 

QJ        ro  to  to 

X   QJ  E  C  i/l  1)  ' 

+J  i_  ro  QJ  +->  r 

ro  rO  1_  «r- 

>>  +->  S-  S_ 

1-  TD  to  O  QJ 

O  OlT  C  +->  " 

4-  »  C  QJ  ro 
fO  O  to  x:  S-  +-> 

5 —  - 1 —  -1 — '  5  O  oo 
O  4-J  C  XI  o 
XI  C  QJ  *  rO  (_> 
•O  QJ  E  VJ  t— 

*—  E  QJ  -M  QJ 

s-  co  l-  x: 

tz  to  o  o  t— 


Cl 


•OJ-<03C3aM-  r— 


i-   O  D" 


+->         QJ  ' —   i/l  i 


U  S-  QJ  C  C 

3  5   3  O 

•  "O  "O  4—  -r— 

to  QJ  QJ  rO  +->  . 

+->  to  U  QJ  fO 

tO  fO  o  c  x:  +-> 

~    QJ  S-  • 


U  U  CL 


"O   O  lO  -i—  fO 


I  to  (J  C  XJ  +-> 
■ —  -MO*'-  -r- 

:   fO  to   (O  C  "O  ■ 

i  ■(—  O  to  ro  CD  ■ 
■    U  E  -C  QJ 


QJ 


+j  cn 


4-  O  C 

QJ  O  QJ 

C  E 

QJ  ro  3 


4J  OJ-i- 

rO  tO   3  ro  4->  ro 

E=  3      x:  O 

rO    QJ  O  3  X: 

QJ  O    O  "DO 

O  QJ    C  QJ  O  *0  r 

C  XI    <0  r—  i_  QJ 

QJ         -r-  XJ  CL 

S-  •—  >  1-  to 

CL  to  ro  +->  . 


rO 


S-  +-> 

o  •<- 
XI  *o 

rO  QJ 
r—  I- 


QJ  CO 
CL  • 
>.7D 


S-  O  O  C 

O  4-  cn  3 

C  TP   rO  - 

>^  >»-r-  O 
4->   C  +->  S- 

•i—  ro  to  CL  O 
i —  SI  QJ 


i  cn 
:  fO  4_  ■!— 
i  C    O  QJ 


to  O 
QJ  QJ 
C+JTD 
+->   ro  QJ 


O  >i  C  +->  r— 


l  LO    ro    Q.  o  3 


o  to 
+-> 
cn  qj 


QJ  TP 
x:  qj 


X  TP  1/1 

O  O  QJ 

■r-  -M 

x:  Cl  ro 


i—       4-   O  to 


i  4->  ro    Qj  +j 


O  tO 
+->  +->  ■ 

to 

QJ  QJ  ' 


O  •«-  S-  O  C  C 


CL4-    ro    QJ  rP  E 


QJ   QJ  -M 
C  O  ■<- 
C  4- 
to  ro  QJ 


O  QJ   CLX)  C 


+->  <—  O 


QJ  • 


i    Cn  ro  TP 

->•>->  c; 

I  lO  fO  -i— 
QJ  4- 
TP  QJ 

I  TP  C  . 
Qj  rO  ro 

1  S-  E  O 


to       +J  < 

E  O  O  I 

QJ  3   3  i 

+■>  TP  TP  i 

lO  O   O  I 

>j  s_  i.  : 

to  CL  CL  ( 


QJ  O 
+-»  TP 


QJ  CL  QJ 
+->  QJ  X> 
to  O 
>>  O  TP 
to  rO  i — 
3 

QJ   QJ  O 

s-  x:  3 

3  4-> 


QJ    3   C  +-> 


rO    C  O  Cn 


•i-  O  O 
X  QJ  3 
QJ  t-  CO 


45 


O       U  ro  o 

C  J3  4->-r-   QJ  i— 

o  to  ro  >  t.  o 


4->  <L>  rd  *r-  tj  >% 


S  4->  r-  * 
V£>  C 
C  D)  O 

ro:  c  trt  -I- 

CD-i-  >n  to 

Hit  O-r 

Xt  3  > 

O  Q-'i- 

■O  E  O 


</)  o  u 

-5  TO  E  J=  (U 
L-  2    O   l/l  +■*  +■* 

(/I   C  P  "D   C  "O 


xj  > 


ID 


TO 


QJ 


O 

p-  ia  &-  +j  qj 
*i-      ac  u 

O  3  S  QJ  C 
1-5  _Q   <D  CO  -i—  Qj 

ro      c  d)  i —  -r— 


t£>  U  C  C  QJ 
Ol  0J  TO  +-> 
r-  C  W  L  OJ 

x:  a>  Li.  i— 
cut.  Q. 
■i-  0)  at.  e 

+->  3  O 
XJ       +■>  O  O 

a»  >%•■- 
-a  i~ 

c  o  •«  s- 
3f  £  m 

O  «J4J£ 

M-  J-  S  HP 
o  o  o 

ro  to  cn  qj 


to  to  i~ 
S       o  i 
xj  ■*-> 

>n  Qj  to  ■ 
1   i-  4->  t- 

■  o  u  o 

■  to  i_  m 

>  L.  QJ  — I 
)  O 

X  LO  L- 

)    D  IB  O) 

.  r-  J 


00 


aj  to  x>  a> 


L.  QJ  L.  CJ  C 
TO   C   QJ   C  TO 


•  a>  xj 

O  C  TO  XI 

C  O  QJ  C  CNJ 

•—  +->  TO 

XJ  U)  l_ 

*  C  i-  3 
W  <U  "D  U  O 
0)  QJ  -P 
•r    01  U  W 
S-  4-  C  «  to 

o  -r  <u  u  -r- 


O  •«-  o  >N 

oj  +->+->  +j 

C  TO  •«— 

L   d  L  i- 

O  t- 

C£  u 

■t  TO  TO 


•.-  C 

J-  'to  E 

ai  c  a 

g  TO  O 


•  to  qj 
V)  L£ 
Qj  QJ  4-> 


X   C  •— i  CO  ro  O 


f—  CO  0) 
J-  Qj  TO   C  < 

a>  to  x:  o  i 

+->  >> 

to  E  +■>  - 
TO  •!-€/> 

(J  ••  0) 

c  a>  "•>- 

TO  0J  tO  -P  , 
_J  C   QJ  -r- 

r-Di- 

•P    TO  -r- 

o  u 

4-   Qj  TO 

o  x>  4-  ; 


x  cr  qj 

N 

:  o  to  i- 

,  X  QJ  to 


TO  i-  . 

3  • 
to  o 


i—  CO 

TO    O  tO 

t-  r—  to 

3  o  qj 

+->  u 

r—  X  O 

3  O  L. 

O   i~  O. 

-r-  U 

l_  -r-  X) 

DIE  c 

TO  TO 


"O   i-   TO  O 

to  U  +■»  QJ  -P  U  L- 

U  <U   TO  i—    10  •»-  O. 

C'n     ii  3  E 

>x  O  XJ  3  X)  <L)  X) 

TO   S-  C  O  C  X  C 

3:   CL  TO  X)  'r-  U  TO 


■P  TO  X3 

E  o 

XJ  C  L. 
C  C  TO  CL 
TO  0J 

a,  4_ 

O  r— 


TO 


r-  tO 
3  TO  TO  ■ 

:  t.  x:  • 


E  O 
O  ■*-» 
tO  TO 


S-  +->   <U  U  = 


C  X) 
Qj  TO 
to  i— 


<U   W  r-  S- 

tO   TO  TO  TO 

O  X) 

QJ    >N*r-  C 


t.    3  4->  >s 

CL  CT  S_ 

QJ  TO 

a;  a>  jz  E 


+J  -M  O  S  QJ  = 


to  3 
O  +->(/>  - 

in  u  c  ■ 
• —  •■— 

TO  X) 


HH  Q.  QJ 


1-  3   Q.JC  XJ  V) 


QJ  E     -  QJ  E 


(U  L  O  IJ  L 
CO  TO  JQ  1-  O 
TO   Ct  TO  i —  Ll_  . 
QJ  XI 
r—  M—         3  , 

ao  4J  a  • 

C  >M 

TO  U  X)   C  O 

QJ   C  •■-  +-> 

i— i  T~i  Qj   £  to 

X)   CL  3  S- 

3   QJ  tO  O 

w  tJ  c  n 

C   O  TO 
(D-r-  Ui- 


TO  TO 

C  3 
TO  D" 


t-  C  t— 
O  QJ  QJ  a. 


+-*  +J 

+->  QJ 

to  E  E 


■  "O   QJ  O    +->  4-   QJ  < 


i—  Q> 

1  TO  O 

■i    C  CL 

>  O  TO 


O  ^-  C 

TO  3  i- 
>s  3  +->  O 
t   CT  S_  4- 


-  — -  > 
r—  OS 
TO  i —  CD  O 


TO   i-    3  3  TO 

0J  i—  CT  3 

QJ  4-    TO  C 

IX    QJ    >  r—  TO 


.  O  Ol  QJ  TO 

O   S-  r— 

to  to  x:  XI  QJ 

QJ        -1—  tO 

cr>  >s  cu  to  o  • 


•  XJ   QJ     O  C  +->  QJ 

s-+->c:u  -mocx: 


QJ  i—  TO 
E  Xi  E 


3  +-> 
TO  tO 
O  TO 
QJ  i— 


■  o  +->  o  +-•  o~ 

CsJ         CL  Qj  I 
4—         C  I 

<D    O  •—  -r-  ^-i 

XT         r-  S-  I 

+->   QJ  TO  >^  TO  I 


4~>  >,4J4J-r 


o  o  qj  x:  a 


>m—  3 


3   QJ  E  O 

or  tu  s 

s-  +->  x: 

x:  -t->  x) 
+->  c  QJ 

■  r-  X3  -P 
GJ  CL 

to  r-  X)  QJ 
3  3  -r-  U 

JZ  M-  >  U 

1—   QJ  O  TO 

to  cl  a* 
•  o  > 

QJ  QJ  TO 

U   C  >  X 

TO  QJ  TO 

i—  qj  x:  QJ 

CLXJ  3 


U  CJ  to 
QJ  X  *r- 
C  +->  4-> 


•■-  QJ  +J 
i-  +->  -r- 

3  TO  •—  E 

O  U  U  QJ 


tO  TO  3 

U  3  O 

*r-  O"  -M  t. 

tO  QJ 

TO        X)  +-> 

XJ   3  QJ  +-> 

O  +->  TO 

aj     3 1— 

X  C  XI  4- 
1—  -r-  "r- 

S-  O 

X  "»->  X 

•  +->  to  S 
tO  S-  -r- 

C  O  XJ  to 

TO  4—  S- 

•r~          >>  O 

(j  4-»  r—  +■> 

■i-  0J  QJ  -i- 


0)  4-  >.  QJ  4->  E 
+->  O   to     4->  U  tO  O 


CL  tO  XJ  +J 
O  XJ   C   QJ   QJ  C 


O  TO  +- '    i~  TO 


TO  XJ 
i   TO  XI  TO 


TO  X  4-  4->  O  ,— 


C  LO  QJ 
QJ  E  > 
•i-  Old  0J 


O  TO  Qj  C  Qj  TO 

C    V)  'r-  'r  C 


O  r—  -r- 

i~  3  i— 

CL  CO  Cl 


O  QJ   t-  "O 


QJ  XI  *i-  S-  OJ  QJ 
4-  >  O  4-  4- 
O  +->  i-  XI  O  O 
i-  3  QJ  TO  S-  J- 
CLXl   to  _j   O.  Ct. 


O  QJ  XI  * 

U   QJ  CO 

4—  C  X  QJ 
O  TO  to 


U  tO  XI  QJ 
TO  to  3  CO 
Qj  TO  CL  TO 


E  XJ  QJ 

TO    C  > 
<C 

CO  tO  TD 

o  c  c 

L.     •  QJ  TO 

a  aj  x 

o  qj  to 

TO    i-  t-  C 

3  CL  O 

X    O  E  "r- 

O   to  O  4-> 

3  O  TO 

co  Qj  o 

XI  "O  -i- 


3   O  >  3 

o      -r-  cr 

C  XJ  -M 

ai  qj  o  to 

■<-  QJ  - 
4J  4-  -O 

O        -Q  S- 

C  i—   O  O 


QJ  4-   >  f~ 
X   O  O 
+->         i-  TO 
CL 

+->  C  +-> 
3  -r-  3 
X)  +J  V>  O 
3  X) 


«  S-   E  TO 


C  TD  X)  S- 


CL-i- 

QJ 

+->  i— 


QJ 


+->  XJ 
TO  QJ 
S-  +-» 


to  3  O  C 
QJ 


+->  QJ 
4-> 
4-  QJ 
O  i— 
CL 
^-  E 
i—  O 


u  10 
+->  O  QJ 
TO  XJ 


to   C  *r- 

;  -     qj  xi 

+->  X)  TO 


O    O  QJ  C  i—  CU 

U  X  O  -M  to 

4J         5  S»  X  TO 

x:  C  to  3  Qj 

co  -r-  ••>+->  o  x; 

3      "O  to  ■♦->  u 

O  +-»   C  Qj  O  3 

tO    (/)  -r-  +->  XI  C  tO 

m  w  u  X)  o  to 


TO 


QJ 


(J 


X  S-  i- 
C   O  X)  O        QJ  fc. 

a>  +->  i~  qj  >n  +->  +-> 

E  TO  CLi—  TO  TO 
CLXJ  X    to  -M    3.  E 


i—    TO  QJ  S  QJ 


QJ 


i-  QJ  u  • 


9) 


d)   i-   >         3  tO  CL 

X>    O         TO  O  4->  E 

5  w  CO 

tO         CL  >t  t/>  QJ  O 

-     tO  3  i—  C  E 

O  I—  O  QJ  QJ 

C   >,  J-  TO  i —  L. 

TO    i-  CO  3  -4-*  QJ  Q 

CL  O         lO  (D  £ 

E      x:  3  4->  c 

"TOO        -r-  -f-  QJ 


(J    S~  3 


XJ  TO  . 


O  CO 

L-  X)  5  i-  s- 

3   TO     •  O  U  0)  C 

O  i—  s-  u  o  ■•- 

i—  S-  TO 

C    S-  4->  TO  4-  tO 

■.-    3  C  C  <  O  +-> 

O  QJ  CL  C 

QJ         O  tO  LU  tO  QJ 

CO  C   QJ  TO  £ 

fD   O  L  J  «  W  QJ 

4->  QJ  >m— 

tO  +->  r-  C  i—  i—  QJ 

C  i-  CL  TO 

>.  QJ  +J  QJ  E  C  QJ 

«—  E  c  u  to  to  E 

U    COZD  CX  tO 

TO  XJ  O  Qj  QJ  to 

QJ   3  (J  X 

■r-i    •  t-  4->  QJ 

C         tO  U  O  X 

TO   tO  QJ  t-  U.  O  ■*-» 

tO  •  i—  QJ  +J 

4->   TO  U  X  O 

TO   CL  C  +->  •  +■>  4-> 

QJ  CO  U 

-  o  -r-  -  qj  aj  t. 

tO  +->  U  QJ  *i-  CL  QJ 

3        *i-  t—  4->  tO  > 

X    to  4—  X  -r-  Qj  QJ 

I —    QJ  QJ  TO  "O  i-  O 

U  XJ  i —  o  w 

S-  ■■-  E  X  -4-> 

3  tO  TO  E  +J  <0 

O  +-»  >  O  -r-  X 

tO  -r-  TO  U  S  S 


O  ct  O 


(_J  t— i  LU 
»— <  I —  CD 
hUZ 
O  LU  LU 

<  q.  a. 
en  on  LU 
a  a  □ 

LU  Z 


LU  o 
LU  CC 


C    QJ  QJ 

-  <D  -P  -P 

ZC  XJ  tO  to 

■r-   TO  TO 

i —  t/J  U  O 

i-  QJ  c  c 


i-  +->+->  c:      +->  4- 

3  3   t/>  O  to 

O  Cl      -r—  to  to  i —  ■ 


J  TO  >  +->  - 
'  f  HJ  C  U  -O  +-*   QJ  . 

:  clx  3  to  to  i-  u  : 
-  «'  i—  ro  s-  ; 

CL  QJ  « 


i   CLXJ,   S-  QJ 
O  E 
QJ  «5 

'  Cl  q_  to  x 


■+->        u  i/l  4J  >i 


S-  TO 

1  TO   QJ  QJ   O        X)   E   E         (/>  TO 
-M  i —  -M4-S-OTO         TO  S- 
'  CD  (/)  Cl  TO   O  "r-  O   S-  4—  XJ  CO  1 
iC>^El-        X         COO  OJ 
•i-i/>OO0J4->4-O  -Ml-' 
i  +->         U  -O   U         OS-CU  CL- 
itOQJCTOCTO        CL.   O  3 
^"   '  ■•  •—      in>        +j        -r  "O  t. 

1   >,  C   C  4->    O  O 
-  X)  QJ   O  TO   S_  4-> 
^   v-      •    ^>         E  •<-   O   D-  U 

Dfoaiaj-o-p-p-i-  i  qj 

to         tj  QJS-TO' —    >->  tO 
tOQJ    1_    Qj4->  TO-MJDX1 
TOt^3>CQ_-i-3    I  QJ 
OJ    f~)  ■!—    Qj    QJ  "O    CL  -I— 1  4->  • 
i   E  O    QJ         U  TO  - 


■P  to  cn  c 
QJ        C  QJ 
QJ  X>  *r-  "r— 
E    C  XJ  f— 
TO   TO  CJ 
C  S- 
TO  CO 
IOC  to 
*t—  i —  QJ 

'  x:  s-  ro 

U  O  C  S- 
-•r-  +->    O  O 


■  f—  c 


c:  3 


s-  x  3  >  ro 


■•—  •!—         (D   O)  Ui —    U  -M  X)  •>—  +->  3  _ 

i3i —  +-»xjx:  o  ro  u  •|—  o  l  -r-  -n  v>  -p 

•0"TO3-f-QJTDC:«=CSS-CLXJ_0  -I- 
:QJ3-QtOt-        'i-  CL  QJTOOXJ 

)  S-  O"      +j  aw  cn>>>i      <  i-  +->QJ 

QJ  '  3   E    01  -i-   1.  i-   (O         U  OJ 

>1_        toOO'i-S-Oi—  O  XJ  to  O  XJ 

jcl*qj  o+->o+->toc:  •  ct  to  o  qj 
:      aj  *r-  xj  to  ■«—  o  to      xj      to  s- 

OJO^QJXJ' —  O)  L  -P       •!-   >>■—  o  o 

*S-   TO   O  -r-    C-i-X   O  C  TJ   tO         3  tOM-.— 

)  TO  ■ —  -M4-    roX)-P>X   TOQJ   TO   OO  OCL 

J         O.  TO               TO         TO  +->   5  Q  +->  X  to  X 

■  tO  -P»    1_  . —    QJ    CLXJ   I    tO    3          TO    LO  QJ    to  QJ 

-  XJ    QJ  O   TO    >   TO  QJ        jO  D   >,  L  -i—QJ 
)  1-^  JD  3-i-CJ+J>>3UCn 
J  TO  s-  to  cr+->       S-  S-  10  3  o 
:  XJ   TO  e —         U  XJ    O  TO  -o  i-i — 

jcE       (DOicapfl.  po 

:    TO  >,  -r-jTOCLX^LOC 

J  4->   QJ  £Z  U  O         3   3  to  X: 

IOXTTO   O   O   to   to  i —  •■—  tO  U 

+->  E             X        O  C  OJ 

)  X                 >>QJOt0>-r-  +-> 

■  u  c  p  c  -a  'i-  (U  EE 

3  *i —  TO    —  "f-  +-*  "I —  i  r-    TO  4— 

1  to  +->    >   TO   S-   TO  TD    i_  O 

J       tO  QJ  3  o  o  o  c  cn 
.(DOJULLt-IJOPOW 
3  to   O  TO   U  0.4-    TO  -i—  S-   S-  to 
33-r-i —    tO  i_+->OCLTOLJtO 
I   TO   >   D-  -Mi —   OTOCL  i —  OX) 
3US-  ajtOTOXl^CLOJUtOOJ- 
JQJQJCX33TO         3X  tOQJ 
T  XI  tO  -r-  -M  E  CT_J  ro  to  -M  TO  c 


U  cn  >, 
C  TO  i — 
QJ  -M  r— 
CO  C  3 
TO   TO  4- 


r-      •>  -M    QJ  3 


to  o 

QJ  >>  O  ■ 

•--  S-  L-  CO 

S-  QJ  O  •— 

O  X)  to  <  ■ 

■M  E 

TO  QJ  > 

>  t-   i.  E  XJ  • 

QJ   O  <C  QJ  • 

:  M  Xi  TO         O  ■ 

to   TO  QJ  '.— 

TO  . 


TO  • 


TO  C  XJ 

'  _l  QJ  C  O  O 
I        XI  TO 

l         C  L-  4- 

•  Qj  to  Qj  O 

>  </)  Cl  C  Xi 

>  XJ  QJ  O  E  S- 
■  i—  XJ  -i-  QJ  QJ 
I   QJ   C  -M  E  XI 

■i—  > — '  TO  E 

:  4-         r—  TO  TO 


cl-  cn  o  x 


>  >  c:  o  u  o 
:  f—  to  -M 

1         >        4-  C 

tO  i —     -4-  O 

i  C    >>Ol  O  t- 

)  C   V)N  -M 

.  OJ  C  Ol  W  'i- 

ia  ci —  M 

:         OJ         X  QJ 

Qj  CL   C  O  CL 


tO   O  CC   E  O  X 


cou_ 

2  4- 

O  —  O 

tO  tO  L. 

to  QJ  Qj 

OJ  tO  X 

C  to  E 

■i—  QJ  TO 

to  C  X 

3  O 


3  L- 
>  * —  CO  QJ 
)  i—  -M 


-  3  3   C  • 

:  Xj  O  S-   C  QJ 

3    I  QJ   O  X 

*  .—  >••—+-* 

-  r—  COM 

TO  TOO  TO  4- 

1    E  O         -r—  O 

I    tO  -r-  4-  O 

:       t-  o  o  s-  i 

J  x>  qj  to  Qj 

_  C   £Z  i-  OO  M 

TO  *t  O  TO  C  , 

»  M  QJ 

-  >n  QJ  O  M  O 
J  1-  X  QJ  TO  1 
■>   O  -M  S-  X  to 

0  M  -i—  -M  tO 
3  TO  4—  o,  o; 
J  L.  O  4-  C 
Z  O  to  o  •<- 
3  X  i-  -  tO 
J   TO   QJ   I   QJ  3 

i—  X  •— I   QJ  CO 
E  O  -M 
j   QJ  QJ  <C  M  i — 
X    E        *r-  l— 

•  M  to  E  TO 
J         TO   TO  E  E 

1  C  O  to 

tO  QJ  O 

*<-  >  QJ  1 

•>  to  1-  Oj  x 

o  c  to  aj  >  -m 

U   O   QJ   tO  -r- 


>  QJ  O 
XJ  C 

>  C  TO 


Q)  4-> 

X  *  TO  < 

4-  M  Qj  L. 

O  CO  M  - 

4-  Qj  to 

r-  O  I—  -r- 
•r~         -r-  C 

o  x  >  ■<- 
c  t-  •■-  E 

3  TO  S-  XJ 
O  O  CL< 
CJ  CO 

>^  to  < 

U  L.         QJ  « 

TO  O  tO  C 

O  tO  TO  •«- 

O  -r-    5    to  . 

>  >  3 

XJ  XJ  -M  CO 

<  *t  »-t 


Qj  Cl       to  QJ  i —  » 
CO  Qj   Qj  tO  x:  «TO 
L.  XJ  X  QJ  M  — •  E 
TO  C  M  C        CL  C/l  . 
_  _        •.-  4-  <C 

4—  to  O  I —  • 
QJ  4—    O  3        2  tO  4 
CO        CO    i-  Z  • 
M         tO         QJ  LU  13 

C=   L-  i —  X  CL. 
M   O    Or-    E  —  QJ 
(~>  ■.—  4->  TO   QJ  X 
E  E  E  -M 


i —  TO  Qj 

■r—  L-  L- 

U  QJ  •■- 

c  x>  o 

3  QJ 

O  Lu  4- 

<_>  O 

c  'to  xt 

O  C  S- 

•f—  O  TO 

M  -i—  O 


CO 

TO  t-  4— 

qj  cn  o 

X  XJ  o 

M   C  L-  CU  ■ 

TO  CL,  U 

4-  J-  ' 

O     *  QJ  O 

QJ  (_)  4—  - 

cue 

ro  L.  to 

E  QJ  M  to  ■ 

t_   E  to  TO 


>x  M    M  M 


C    1  1  LU  U 

TO   O  • — i  C 

COX  CJ   QJ  3 

1-   TO  <C  X  O 


_£Z  X  CJ  tO  r—  TO  QJ 
■M  CJ        «t   TO  X  C 


>      *  X    3    E  X  TO    O  r— 

S-COE'OTOCJ  >  TO 

QJ     •   CJ  CC  (U  CD  E 

to  CD   E*-"CJ1—  0<tO 


46 


u  to 
at  ••- 

XJ   C  4- 
•r-  O 


>  ID  S.  < 

C  Ot  O  < 

O  S-  T}1 

E  < 

0t  XJ  t- 

L  C  SP.  J 

O  TO  3  < 


-CT    <D  -r- 

+->  -i- 

Ct  "O 

E  4-  4-J 

<U  4-  -r- 

L  QJU  ■ 


CLXJ  Ct 
C  TO 

c_  to 
<  0t 
_J   X  -O 
>  0t 
Z  r—  XJ  - 

CJ_i— - 
T=>   E  = 

a*  o  o  f 


E  D  U 

i  ia  f-  aj 

SP.JP.4-> 

cn  o 
;  o  +-■  4- 
i  sp  to  o 

Cl  sp 
i       o  to 


0i  r—  SP 
i-  w  O 
tO  4-> 

n  ai  tj 
x:  i—  jp 
+->  -o  o 
at  .o 

T3  4)  ID 
<U  C  i— 
N 


TO  X}  oo  O 

c 

O   to  O  4-> 

«    ID  ID 

0)  co  "O  ■ 

1-    C  C  0) 


p  £  +->  at  c  o  at 

I  4->  at  >  c  S-  tfl 


SP  CL-M 
O  D-  (_) 
E  ID  <D 


cl  a> 
E 

O  r—  JP  4-. 
O  Ot   O  O  ■ 


4-*  3  «r—  4-* 
»  fO  4-»  T3 

•r-  T-  0t  SP 
i  +->  4->    JP  O 

■r-  i—  U  XJ 
C  D   U  ID 

■  r-     E     TO  r- 


XJ  TO 
•  C  3 
E  ID  i- 
TO  ID 

l.  l.  >  at 
Cn  o  x: 
O  M-  "O  4-> 


<D  <D  UD 


OJ 

'  CLXJ  Q-XJ 

i  at  o  <u 
:  Q-  at  u 
<  c  <d  c 

i  -J        >  ID 

i  >  at  at  > 
izn:D 


I—  O  O  i- 

ID  JT  Q.XJ 

j-  +->  a» 

at  -r-  xj  sp. 

c  i  jp.  u 

at  id  u 

cdxj  S  id 


a> 


lO 


SP  >  4-   E+J.E    E  OJ=-«- 


i—  X) 
ID  0t 
U.  'I- 
O)  XJ 


C  ID  +J£ 

O  "i-   ID  4-> 

■r-  ct  x: 

4->  0t  +->  tO 

3  JP.  i— 

xi  ax  ID 

J  "l-  O.  C 

a  t_  m  o  sp 

=  ■*->  >%<u 

;  c  l  o  f 

O  (D  CO  ID 

:  u  +->  e 

J  4-> 

3  x)  at   •  i— 

3  C  JD  to  ro 

-ID  L.  S_ 

X  JC   O  3 

1  V)  U  -P  D 

3  4->  3  o  at 

C  E  V  U 

-at  mo 

3  E  (D  S- 

3£  >n  O. 
t  WO  c 

x-r-  at  id  sp 

j  i —  +->  e  at 

t  CLfflJ 

:  E  at  - 

3  o  i-  •■-  o 

J  u  o 

U  C  XJ 

J  (O  1/1  o  c 

:  id  -f—  id 

■>  at  -c  +j 

r—  TO  CO 

:  £i  +j  +j  +t 

:  id  •■-  ■«-  c 

3  xj  at 

at  *  at  E 

:d  o)L  a 

>  •!-  c  o  u 

-  W  *r-  ct  o 
J  cr  iod 

3  O  +-» 


>>  at  at  at 


O  <D  U  C 


r-  T-    SP  C 


o  c  at  u  id 

4->  •!-   CD  U  i — 


x:  r—  ■.-  xj  . 


£  <D  ID 


c  a.  4-  r  o 
oj  <  cn+J  4- 
E  — i  c 

»i-  c  at 
o  =  c  «i-  •— 

■ —         ID   TO  XJ 

at  ■  at  1 —  id 
>  >s  E  o-.— 
at  f—  x  ••- 
xt  at  id  at  id 
4->  > 
cn  o  id 


4-   fD   TO   C  C 


at  o  ■. 
at  c      sp  • 
jz  o  at  at 

+->  3+». 
SP.  1—  •.- 

o  o 


E 

'  >.  CD  TO 
.  r-    C  SP 

1  a-r-  d 

■   Q-  >  O 
ID  i~ 


ID  «4- 

o  o 

>M—  > 

-Ci    ID  ID  C 

C  3  -r- 

I  %-  O  O" 

>  at  -r-  -i-  +-> 

C  4-»  4->  L. 

)    C    ID  O 


ID  >s 

CD  O  ■ 
O  +■* 
t-  03 
Q.  L-  ' 


3'r    C    (Ur-  i 
J    CJ  T-    Q.  at 
3  CO         V)  VI  Ol  L 

-  -r-  c         c  at  +-» 

)  XJ    OX)    10-r-4->  CX) 

3  1  t-  c  (0  +>  co  at  at 

J  •»-■♦-»  (OX'r-  to  >  N 

-+J  id         xj  (j  at  f- 

1—   N  tO        at  C       1—  . 
■>3-p-+->T-L.iD(Ort3 

-  E  C  c  0  _i  ■—  i" 
3  ftj  at  •*  u 
j  +->  cn  E  to  id  4->  I 

-  c  t-  3  at  id 
>  at  o  u  c  c 

j  X)  O  *i-  10  >% 
3  C   CDr-    Cn  L_  1 

at  id      o_  at  o  , 

3  O.        tO        _Q  4->  ' 

■>  at  to  x)  o      id  1 

XJ   ID   U    ifl  4-»  L. 

jc      id  ■!-•«—  o  ^  id  at  at 
J'^xjxjxj  .o..cijc:> 
:      ate      o  id         •■-.—  +-» 
r>  >>  i_  <d  1 —  cn  1 —  xt  at  10  at 

■  13    3  f   ID   ID  0tiC4->  * 

1  4-»ioi_  s-4->  atatXJ, 

t  xj  u      <u  (-  =  «-  — ■  — 

j  at  3  xj  >  ID  1 

4->  l_  at  at  at 


O  E  ID 

>-  O  O 

O  U  3  4-> 

x:  <*-  t.  to 


:  XJ  L.  C 

•  c  10  o  at 

ID   CX  O  t- 


j  o  xj  o  at  ct  at 


i-  o  3  at  > 


C  ID  1—  xj 


o 
o  ■ 


SZ    D.  O  XJ  4->  O 
to  £  UJ2 
I    tO    C  • —  mm 

;  at  -r-  xj  id 
'at  cu 

4->    >s  TJ  r- 


E  ■*->  w 

E  ID  L 


at 


l  CD  3  O   t-  O 

o  o  u  o  4->  at 

1 1—  xi  u  x: 

O   flt  W  ID  flj  +t 

C  ^  -P  1 —  O. 


ID  >,  CO 

4->  C  <D 

C  t-  o  s 

0_4-»  tO 

X)         ID  L 

at  xj  4->  o 

1  C  i-  •»—  4-> 

3        -r-  X)  ID 

j  E  x:  at  3 

IO-P  Li- 

•  X      o  w 

t  at  xj  u  > 

1  at  id  at 
1  at  +-> 

)  X3   lO  «t  < 

t      at  — 1  — 1 

i  3  at  §  5 


C  flji*- 

4->  at 
co  at  c  4->  to  i» ' 


to 


at  c 
id  x:  o 


i —    1  £OLcaiCLX)iD 


C  'i—   O   O        1/1  £  P  •!- 
tO  •■—  4-»  +-> 

at  xj      >  ig 

XJ         C  Xi  -P 

*  o 

Oj  X>  T  - 


oiDo£at4->oat 


L.  ID  <*- 


u  +J  d  to  x:  o. 


to  i_  xj  at  4-> 

to  O  C  XJ  o 

ID  XI  3  -i—  XJ  XI 

1—   ID  O   3  C  ID  ■ 

O  t—  tO  CD  ID  • —  ' 


I    -r    D)  ID  U 
:   CDt—  O   L.  <D 
D  C  ID  u  at 
■  o  3  at  o_  c 
i      cr  s-  o  ■•- 


at  +j  o  o  o 
x:  x:  u 


0_4_ 

xj  at  o 
c  to 


o  Q 

S-  t/> 

1  Q-ra 


t  2  a  u 

OOXIOJ 

jc  c  u 


1—  o  >,  u 


1—   ID  3  i-  X3  -_ 

cl  i_  0.  > 

c  c  id  >n  at  s- 

id  at  •>-  c  1—  to  at 

>  ID  CL — ■  t/) 

x;  at  clx:  E 

+->  U'r- 

•r-  X:  4->  3    tO  r-  4-> 


i_  at  1— 

at  c  o  o- 
o_  o  e 

x  c  at  at 


cn  +->  at 

.  o  "f-  -r- 


at 

t+-  cnx 
O  O  +-> 

to  "o  XJ 

at  s-  id 


l  tO  ■»->  ZD 

>  4->  tO 

.  u  at  •« 

3  4-»  C 

■  XJ  -r- 
)  O  J-  X 

■  s-  o  o 

>  0.4-  +-> 

ID 

+->  to  ,— 

ID  E  *+-  ■ 

at  ID  ID  fD 

E  i-  1— 

m-  o  o  at 
o      4-  c: 


CD 


to 


i-DX  L 

id  at  at 
u  i-  o  -M 


o  XJ 
•r—  at  **— 
XI  CD  O 


xj  id  at  o 
c  cn  u 

ID    I    C  >s 

>  O  L 

at  o  4J  o 


"X3  4-» 
XJ  1— 
1—   ••  3 

o  a»  u 
x:  s- 

"D  J- 

10  at  01 
u  ^  -< 
c  to 

"DX  C4- 

_i  o  o  o 


(O  • 


to 


5-  at 

t*_  at  E  • 

OD-P' 

•«-  L.  • 

at  to  id  ■ 

E  c  o, 

o  o  at 

to  o  o 


c  at  4->  r— 
■<—  4-*  3  (D 

+■*  id  c  tn 


O  3  O  tO 

**—  XJ  4-> 

•1—  CD  O 

C  >  C  3 

O  T-  -r-  X3 

•r  "D  P  O 

+-»  C  tO  i- 

at  0. 


ID  .— 

t-  <  at  3 
at  a.  l.  o 
u  u  <d  a 


O  CD 

ID  XJ 
W    L  Or-D 

s-  at  3  s- 

o  >  at  o  id 

to  o  +->  5  XJ 

C  U  -r-  C 
O         Q- ' — 1  ID 

Cl  at  tO  ■*-> 

Ifl  +t  ~  to 

ID   C  t/»  I 

at  3  e  >. 

x:  cr  id  xj 

P  (It  L  L  I 

xj  0  cr>+J 

•4-    <TJ  Ll.  O  CJ 

O  1-3 

4-  CL  XJ 

>*  O     »  O 

C         iO  C  S- 

•D  •■ —  O  O. 


at ' 


to  ■ 


r—  1—  XI    ID  C 

+->    ID  4->  ID 

+->    U  XJ  *r- 

•r-  -r-  1_  XJ  >> 

1—  +->  ID    OJ  XI 

at  o  xj  s- 


at      >>  at  < 

to  S-  XJ  CD  ( 

0  at  1  3 
o_  +->  p  IO  4 
s-  +->  o  CD  < 


+->+->  ID  C  XJ 
O  3 

c  0  c  0  at 


■t-  o  O  S- 

0  -r-  at  o 

0-4->  CL  2 

ID  tO 

o  s-  at  at  e 

+->  at  s-  x:  id 

a.  p  i. 

4->  o  x;  CD 


•1-    tO  4->  tO  LfJ  C 

P   E   ID  P  N  O 

to  TO  i-  s-  •■- 

•1-    S-    O  O  4->  +-> 

< —    CO  XI  4—   TO  TO 

o  to  4-  x:  +-> 

C        r—  at  +->  -  f 

*  *    CL  XJ 

at  at  at 

r  e  w  cn  L 

u  at  xj  o 

4-  x: 


4-  to  to 

o  at  •«-  4- 

t—  to  o 
E  TO 

TO  COXJ  S- 

s-  c  at 

CD-^  XJ  XI 

or  E 

1_  +->  fO  3 

CL  >,XJ  C 

c  c 

f—  <  to  at 


iD 


to  I 


ID  *l 
+->  XJ  1 
TO  1 —  tO 
S-  3  C  1 
OOO: 
XJ  £  -r- 
TO  4->  A 
f—  to  CL  i 
OJ  3  -I 

at  at  i-  1 

C  4-   i,  1 

■•-     at  1 


■<-  at  >> 

4->  E  -C  • 

TO  *i-    I  tO 

C  PP  S- 

U  3 

"o  at  3  0 

TO  E  XJ 

O  O  O  to 


I  XJ  o  • 

•1-  at  2 

P->  i_ 

1—  u  at 


xj  o  +->  o  e 


tt  E  to  to  at  o 

3  CL-n- 

to    »*  at      i.  xj 
r—  >  4-  at  c 

to  »—  'i-    O    CL  TO 

TO  ■ 


i_    TO  tO 

w  E 

3  t_ 

>n  E  at : 

«—  3  4-> 

at  0 


■      at  o 
>  u 

TO  ■«- 


Cl       to  to 

x  at  >,  o  ' 
at  c  to  • 


to  at 
c 

o  at 


4->  xj  x;  to 
P^  >  dl 
ID  3  *r- 


O  XJ  TO 

3  XJ  " 

p  xac 
1 —  xj  at  to 

3  XJ 

to  c  to  at 
at  0  c  <— 

i_  •(—  -r—  XJ 

TO    TO    >s  -X 
+->  1—  S- 

to  •■-  Cl  o  ■ 
<  XJ  E  3  • 

at  ■!-  c 

S-   tO    3  • 


to   O  4->  • 


1  TO 


C  »i—   TO  XI 

.  ID  >   I-  TO 

t      •>-  O  »— 

>  .  «  +J  X> 

i  at  u  id  p 

>  >  3  »—  c 

>  -i—  xj  at 
:  +j  o  4-  xj 

I    ••—     i-     O  C 

1  xj  cl  at 

•«-      1/1  a 

ir  p  j  at 

:  o  to  at  xj 

■  i-  o  c 

■  CLi—   >  -r- 


XJ  IP  +-> 

at  at 
s-  x:  c 

U  4->  -T- 

u  o 
to  at 

XJ  XJ 


at  sp  xj  cl  e  to  c 
x:  cn  at  at  o  -I—  to 
+->  o  - 


TOE     XJ  CL. 


jp  o  c  4-  +j 


E  »— «  to  TO 


COLO 

o  r--.  -j 

jp  cn  1 

CLr—  ( 


at  >s3 

tO  CD  O 

o  o  c 

CL«—  C 
O  TO 


at 


—  -M     I    +->         TO  XJ 

un  to  4->      at  jp  at 

1  +->  c  >n  0.  cn  i_ 

cvj  »i—  at  1 —  o  0  at 

cn  xj  ED  c  sp  +J 

o  at  -P  at      cl  to 

o    L  JP  +->    >s  -n- 

CSI  Lt  TO  IP  1 —  TO  C 

o  O.  TO  at  -1— 

■  <  <d  at  L  X  E 

to  o  x:  at  u  xj 

CD  >*       at  O  3  TO 

as.  atr-  c  w  = 

o  o  o  *i—     at  • 

"+-*    L  £    tfl    Ot  XI  XJ 

o  to  at  5      cd  at 

Cl   l.    E         >—    S-  r~  C 

o  E  ■*->      at  f—  sp 

•  XJ  O  SP  XJ  E  "r-  at 

OTOoocatiu 

2  _l        0.  TO  C 
TO  CL  1 —  4-j  o 

*  >»         3    E  r—    TO  O 


o 

^    TO  TO 


ft) 


S-  2  4-> 
CD 


TO  C 

CL-r-  XJ 

at  xj  at 

o  s-  +-J 

o  0 

at  u  to 
run  ->s 

+->  to  i-    to  at 


•  c  o  at  at  ■■ 

3  c      s-  u  c  P 

Or—  o      a  l  o  s- 

>  o  Ein      at  to 

■ — 1  >  1-  r*.  C  ED  Cl 

+->  cn  o  E  c 

tO  1 —  to  1 —  •!—    O   TO  r— 

f —    TO  01         P(J  r— 

cn  re  4->    «  to      xj  to 

r—  O        ^  +->  4-  c 

TT  *_r-  o  3  o 

CO 


at  at  ■. 

2  C  C  SP  c 


o  +-> 

-  4->  TO 

at  to  •*-> 

LLC 

o  o  at 

4-  X3  tO 

at  to  at 

SP  1 —  S— 

at  cl 


to  >— t 
at  cj 


■r-    3  _ 

O  Ct  _ 
XJ         TO  1 —  4— 

p  at  c      sp  to 

4-  +->  O  >x  TO  CDXJ 
O  XJ  TO        SP   Cl  at  c 

at  +->    *  o  at  r—  to 

IP  r—    tO  CL  +->  CJ 
at  r—        «t  TO        XJ  4-> 
+->  TO  1— «   I  L.  Ot  C  ifl 

to  ct      >  o  x  id  at 

•r-  tO  3  XJ  4->  C 
CO  iO  <C         ro  O 

at  to      c  r—  4-  1—  x: 

Q£  3:        o        O  r— 

.         r-  TO  Ot 

1 —  EE       cn  <ts  to  t_)  XJ 

TO   TO  CP    C    C  4->  -r- 
L1-<t-OS-CO 
at  CD  I  S_-r-  OXZ-M 

d  o  >  nj  pp  u 
atjP2:at(D4-aif> 

Ll.  CL—  x:   C  Ot-M  TO 


3  sp  at  sp 


»       at  r-  5 

J  XJ  +->  3 

J    TO   TO    CD  E 


x:  -c  c     -  at 
w  p  at  to  x:  xj 
•»-  c  e  at  -m  at 

r—    Ot    C  "r-  -r- 

XI        L  l  c  P 

3    >,0J    O  T~  .,- 

O.  E   >  4->  XJ 

0  to  x:  o 

Cl  E 


Ct  SP 


O  TO 


—  at  r—  xi  sp 

Ot  +-*  TO  TO  CDi — 

E   TO   JP  1—  ID  4-> 

E  >—  at  L.  c 

O        XJ  4-»  TO  TO 

CJ  to  at  -r-  Cl  U 

X  Ll  X  -r- 

4-  +->         at  CD4-  .. 

0  c  at  s-  c  -r-  sv. 

o  r  u  t  c  ai 

+■*   E  +-»  U  i  CD4-> 


TO   O  1 


IO 


CD 


at  o  p 

EE  < —  TOO 

+3      x:  •!-> 

SP                 4-  CC 

TO  1—        E  c 

o_  sp  xj  at  at  *>-  < — 

at  to  at  +->  x:  to 

Q  Ot  to  to  +->  E  SP 

c  TO  to  at 

at      at  to  xj  sp.  xj 

x:    *«—      c  cd  at 

•M  Q_    CL,—  OU. 


:  J  w  c  clld 

t  >  to  o  0  r^- 

:  z  i  •>-■*-'  a.  cn 

4-  1— 1  TO  XJ  _J 


at 


at : 


:  lo 


» —  a  1 —  to  to 

at  o  -I-     e  at 

■m  -r-  x:  sp  to  x: 

TO  4->  ^  o  f-  4-»  t. 

C   TO        4-  XJ  TO 

3  sp  cn  3 

+->  at    •  xj  to  c  sp 

jp  clxj  at  to  -r-  xi 

o  o  11  oj  >  p  ai 


c  at 


x:  c; 


•1-  at  at  r—  +-» 

SP   E  CD  (SI  O. 

Oi-  Lt-  e  c 

4-  XJ  3    tO  -r-  -r- 


47 


t-  QJ       •<-  c 


aj  jc  >  i- 
_c  p  o 


CD  O 
O  Q.QJ 


s_  at  p  aj  - 

o  w  cn  qj  _ 

CL  •■—  4-  i—4 

Q.  S-  O  QJ  JO  -i 

3   Q.  -C  -r- 

W   L  W  P  ^  W 

<u  c  s-  -0  1 

O  O  CO  O 

i—    C  -r-    CX-r-  Q.-I 

C  O  =3  +->  U 

O   <L"  TO  W  •— <  QJ  I 

S-  P  =  5> 

■P   (D  D)l/1 


p  p  C  P  QJ 

i_  C  TO  > 
<t}  QJ        i.  O 

CL  E  •  -  QJ 

ID  CJ  C  £  - 

TDr-  O  f  W 

cci—  l.  qj 

■O  E  w  3  -i- 


S_  E  "O  QJ 
W  *r-  j_i  CD  Cn 
(D   Qj   3    W  (O 


•i-         <D   C  CU  £-  TO 

E      cn  o  cd 

1-         03  13  W  i/l 

•i-              E  3  TO  C 

4-         CU   O  -O  3  O 

M-       >  .,-  v- 

TO      •!-+->  CU  i —  to 

CU        P   TO  S-  • —  (/) 

<■        -  E  3  J,  -r- 

s_  p  <;  e 

O  3  JO 


-  -o  c 

•«-  'r-  JC    Qj  Qj 

s-  2      P  jc 

Q.  O  X)   ID  > 

r—   0J  P 
4Jr-    E    W  * 


qj  p  so 


-  s_  w 

CJ  <D  CU 

C.  r-  -r- 


■  i—  t>  QJ 

i  co  a>  x 

>  cn  +->  o> 

I  r—  C 

■  <U  i— 
—  E  •— 

•r-  Qj  TO 
-    S-  r— 

>  O.  Cl  O 
<  E  4-> 


O  O  QJ  >  TO 

>       C  S-  QJ  S- 

m  (Do.  i.  ^ 

(_>  "U  <s> 

C  -t~    QJ  P  -r- 

>£  CU  C 

•r-  <u  h-  cn-i-  • 


■PCQtl 

s:  c 

'O  fD 
W 

■r-  jc  E 

P   3  ■ 

a.  ■■-  -o 

Q-  5  C  " 

U_         TO  _ 

o  cu  t-  to 


•r-    >s  c 

>~  QJ 

www 

P  3 
COW 
QJ  L  10 
EOS 
P  CD 
S_  -r-  C 
TO    >  -r- 


CDCQ 

C   E  W  C  _EI 

TO  Qj  QJ  "<-  O 

■i-  E  S- 

< —  O  -r-  c 

CL<t  C  3  <C 

E  <U  O- 

O     l  CD  QJ  I 

U  TO  L. 


•r-    1-  3  V£> 

T3   QJ  L   (U  I 

0J  JC   TO  CD<t 
! —  -Mi —  TD 
■•-         3  3- 

TOCO  j2j  O 
P   O   i-  2 

QJ        -i-  C 
T_J  P  C_J  QJ  i- 
O         QJ  TO 
+->   TO  »5r- 
■--    O.  S-  +J  3 

E  E  TO  QJ  O 
JO  ■--   Q;  jO  S- 

3  >. 

to  W        to  c_> 
P  W  0j 

O  ■>-         CD  4- 
+->        -C   TO  O 
■O  +->  _i_ 

EC  EC 

Qj  TO  4-  -r-  O 
-C  o  ■—  -t- 
P  E  ■»-> 

TO  Qj  C  TO 
CD  i-  C  QJ  P 
C  CD  3  JC  C 
•r-   O  O  P  QJ 

i_  t.  cn  E 
■i—  Cl  C  c  qj 

3  H  CJr- 
CT  QJ        i-  Q- 

a>  ^  i  +■>  e 
s-  +->  to 


s-  qj  . 

CLi—  > 

to  aj 

QJ  s-  •<- 

if    QJ  r— 

■*->  >  aj 

aj  .Q 
>^  w 

+->  QJ 


QJ   Qj  O     •  CO 
-C  -M  ^ 
+J  QJ   >s  S_  >s 
CLi—  O 

^  e  c  ; 


Qj   O   3  QJ  "O  TO 


)  X)  >,  c 

-  c:  ■ —  Qj 

TO  QJ  E 

I        S-  c 


4->  S-  W  C 

tO    QJ  TO 

>  ^  w 
i-  o 

TO  O  >, 

QJ  O  +-> 

f—   Qj  ■<— 


3  >n  CD 
CL  O 

•r-  >> 
Qj  f—  r— 
O  ■»-> 
+->    Q.  C 


C   O  O   CO  1_ 

•  r-  +J  +J  -  Qj 

+->  £1 

-  w  aj  c  c 

ro  c  ■*->  qj  ■!- 

CTt   TO  TO  E 

a»  s-  c  +-> 

c  E  +->  S-  O 

O  W  QJ  C 
•r-  4->  3  > 

+-*   C  ■ —    O  QJ 

3  QJi-a  S- 


TO 

O  i—  OJ 
1/1  CJr-r  v 
OJ  U  r—  +->  TO 

o:  x  *r-  ^ 

QJ  S  >.-M 


O  TO  r—  "r-  +-> 

C  CO  i —  •■—  1 
■P   Qj  Oi  O 
TO  CO  ^  CL-4-* 
TO 

+->  -cj  *i—  ' 
to  aj  cnj  to  +-> 

•r-    CO  OJ  C 

co      o  qj 

•i-  CL  Qj  -i—  ^  ■ 

E  O  C  4->  -I- 

"O  S-    3    TO  r— 

TO  CLD  C  TO 


C  TO  +-» 

TO  "O  3 

J=   C  >s  O 

+-*  TO  i-  -Cj  ( 

4->  O  TO  1 
QJ  CO  +->  I 

S-         TO  "O  I 

O  C   S_  QJ  4 

E  -r-   O  CL  ( 

J=)  O 

>>    «  ID  f—  t 

C  +->  i—  OJ  4 

TOO  > 

TO  QJ  OJ  1 

"  **—  ^  -o  i 


QJ  S_ 

E   QJ  C  CO  . 

C  +->  OJ  3  ■ 

i.p  aw' 

Qj  to  Cl  c 

>  E  TO  Qj 

o     j:  vi 

CD  TO  C 

TD  O 

>v  W  r-  U 
r-  <  3 

■M  O  TO 

C  -C 

q;     •   to  tO 

QJ  C  4->  TO 

JC  CU   TO  QJ 

C  E  JC  >. 


S-  S-      TO   O  '»- 


TO  i— 
-  i-   O  . 
XCL  O  ■ 
O 

•r-  "O  <+- 
r—  C  O 
O    TO  r 


TO    C    CO  i —    O  O 


4->  ,—  QJ 
O  CU  O  4— 
C  >  ' 


QJ  +■> 

CO  "O  f—  CO 

■i—          QJ  TO 

to  -O  Q. 
C"D  O 

O  U  E  OJ 

•r-    TO  JC 

+->  TJ  TO  4-> 
TOCO 
+->  TO  O  C 
•«-+-»  CD  KH 
TD  CO 


"O  CO 
C  CO 
TO  QJ 


QJ 


f0 


U  +->  >  i—  < 
TO  '•—   TO  Qj 


+->  TO  O 

TO  4->  •!— 

I-  "O  C  4->  r 

O  Qj  QJ  TO 

•<-  E  -M 

TO  « —  CL-i— 

— i  > —  O  "O 

TO  r—  QJ 
QJ  i- 


\  CU  U  r—  I 

E  3  i-  -o 

O  tO   3         C  1 

tO  4—  TO 

to  Qj  to 

QJ  C   S-  TD    OJ  < 

to  O  TO  S-  U 

U  TO  "O  QJ 

l_  <u  qj  c  E 

<U  i_   S-  TO  E 


QJ 


QJ 


3  o  <■*-  .a 

-3  tO  t_  U  O 

"O  QJ  OJ  >— 

C  t-  >  jQ   QJ  ■ — 

—    TO  Qj   CU  U  -f— 

TJ  U  L  O'r  } 

C  3   Qj  4— 

•  TO  _C  4-0) 

tO  +->  "Q    S  QJ  O  i~ 


C  X 
QJ  QJ 
E 

c  «— 

L-  ^~ 
QJ  QJ 


l  4->         QJ  CD 


Qji-5COOQJt-OQJ 
O  >>  O  -i- 

•M4-C0C4-  4_W-n 
C  QJ  O  O 
Qj  CO  CO 
E  CO  TO  Qj  >• 
C  QJ  O  QJ  S- 
S-  O  ■*->  TO 
QJ  O  i-  4->  4-> 
>   S_  QJ  -i-  QJ 

O  O-  Cl 


Qj  Qj  E 

■P  x: 

I  S-  o 

»    QJ  >N'r- 

i  +J  j3  j= 

TO  $ 

0i—  "O 


S-   TO  C  Qj  +->  -C  tO 


■M   TO  QJ   tO  > 

t/>  •!—  -      "I—  ' 

■+->  O  TOO 
O  W  4-  E  3 
3   W  O   S-  S- 


+->  E  -P  >n  OJ 

Cl  c  O  -C 

Qj  O  <D  C  +J 

>  i—  >  QJ 

TO   QJ  CD  >, 

_C  >  W  TO  -0 

QJ  TO  U 

O  "O  CD  Qj  "C 


QJ  Clc 


QJ  ^~ 
>  O  - 
O  CL  < 


S-  QJ 
•-  C 
TO  •«- 


to  QJ  r— 
I  QJ  >  I 
''—■'-< 
.    CL  -*-> 

I  «i-  o  s- 
>  O  QJ  TO 

:  c  &.  i— 

I  *t—  -«—  3 
lL  +J   L  X3  U 


+->    QJ  f-  C  QJ 


>      c  ■♦->  o  co  • 


4-  +j  o  x: 


+->^  S-  i-  TO  Q  O  >  W"OCi- 
TO  Oh-f         CO        "O  "O  C     *  QJ 

■^•4-        oE        cn  qj  L  m  +-> 
COOWCQJTO  QJi- 

a>  o  co  s_.r-.r-  cxi'or  toooto  qj 

O         CO  4-         CD        CO-MJC  " 

c_c=_»'      u  in  qj  m  o  o 
_c  +->  5  >s 

+-»  CO        -Q  C 
r—  QJ 
"D   Qj   Q.  >  QJ 
C  JZ        T3  _Q 


QJ  JD      QJ  3 
J=  E  -r-  S- 

CO  TO 

O  CO 


EQJ        r—   QJ  TO  +■>  QJ  3 


4-  ^J=  >n  QJ 
O  CO  +->  E    >  ' 


>m~  4~ 
S-  TO  O 
TO  3 


U   CO  4->   1-.  JC 


+■*  C  QJ  TO  "O  *i— 
QJ  C  QJ  QJ  i-  S- 
t-  <C  +J         TO  Qj 


i  CO  • 


QJ  X- 
O  +->  JO  TO  JC 
QJ  O 
3  CD  T_)  >s  -r- 
O  T-  QJ  I  JC 
CO  CO  +->  O  _C 


>T3JZ  L 


CD  r—  CQ 
J=  O  E 
4-)  D.O 

tO  QJ  tO 
TO  "O  TO 

c 

■*-*   i  3 

t-«  4->  O 

c  c 


QJ  -=  T- 
CO  4->  E 

r-.  e 

+->  r—  O 


S-  C  3 


QJ  L.   QJ  O 


QJ  . 
E 

s  •  C  « 
)  0)  i_  4P 
r-  QJ  QJ 
>  JO  >  CD 
)  •!—  O  "O 
.  CO  CD  3 


4->  QJ  QJ  +->     "  JQ 


r-  TO  Qj  C  >  tO 
C  +J  >  Qj   O  QJ 


acu-ZM  c 


4-4-   TOS-OQJ  T-  »-H 


tO  4->   i_  CM  r— 


Cl  Qj  r  to 
E  J=  c  TO 


■  r-  -I-  r--  >  TO 
>   O  JC  CD   QJ  -*-> 


O  TO 


OJ  to  E  TO 
JC  TO  QJ  r— 
_C  -O  CD 

to  *a 

TD  OJ  C  f- 
C  JC  TO  TO 

to  4->  y  to 


Q    TO  +->  Ll_ 


QJ 


QJ    QJ  -r-    QJ  O 


CL  U   3  C  +-> 


C  +->  >s"D  E 
■i-  co  i —  Qj 


t   QJ  O 
QJ  JC 
JC  4->  +-> 
+->  O 
O  P2 


CO  "D 
TO  QJ 
JO  r— 


C  •!- 

-O  O  4P  • 
C  •(—  TO 
TO   to  +-> 


TO   O  TO  JC  CL 
■M  t—  +->  O 

^  CD  4—  1_  'aj 
TO  C   O  QJ  > 
O  t-        JC  QJ 
E  E  +->  -O 
O  TO  TO 
O  S-  i-  •— 


CO  i_  c  o 

Qj  QJ  O 

i-  C  •(- 

O  O  TO 


T3  O 

4->  tO 

>>  O  3 

jQ  QJ  r— 


O  QJ 
-O  4- 

TO  4- 
r-  QJ 


O  -r-  '<- 
O  L-  JC 
TO  CL4-> 


>,  +->  E   QJ  QJ 


>   i-    >n  O 

<  >  o  w 


4-  CD         t-  QJ 


>  O  TJ 
O  QJ  QJ 
O  CO  4->  ■ 


CDTZ)  QJ 
C  C  -r- 
•i—    TO  QJ  O 

:  c 

l  0j 
CD 


L+J   Q)  -P 
C  3 
■  4—  -f—  TO 


4—   (_)  "O  TO 


O  -r-j  +->    E  C 


QJ  QJ 
■<->  -J-5 
JO  O 
OJ   3  QJ 
JC    CO  r—  ' 
+->  r— 

QJ  O  * 
>*JC  O 
-Q  +-> 

QJ 

■O  >n  O 
QJ  t)  i. 
~    3  O 


QJ  +->  4—    CO  CD 


O    QJ  O 
JC 

4->  > 


i~   QJ  "O 

CL  E  C 

O  TO 
Qj  to 


"O  *  TO 

C  CO 

*  3  TO  JC 

■M   TO  CU  +-> 

C  r-  i-  -r- 

QJ  TO  5 

E  - 

Cl  to  Qj  c 

O  Qj  to  o 

r—   O  QJ  -r- 

QJ  *i—  JC  +-* 

>    >  4-»  .r- 

aj  s-  +-> 

TD   QJ  t—  CU 
CO  r-  CL 
XJ  TOE 

c  -o  O 

TO   O   C  O 

o 


O    CO  -i-  -r-  X5 


•r-         jQ    3    QJ    i-  +■> 

co  qj     "o  r 

3  JC  QJ  O 
JO  +->    t-  i- 

TO  CL  i 


+J  C  CU  i. 

•i-  C  TO 

TO   1=  *r-  > 

"O  CO 

C  <  3  QJ 


CO  O  i- 
•r-  i—  > 
"O  r—  I 
O  O 

O  4-  -r- 


CD  TO 

E  c 

CD  CO  O 


QJ  i —  QJ 

S-  -Q 

CU  o  o 

3  _-  +-» 


T_J  -I-   cn  4- 


"  E  >  O 

CD  OJ  i-  QJ 

C  4->  QJ  to 

•i-   to  tO  I 


QJ  QJ  > 
i-  JC  QJ 
O  4->  S-. 


o       -  o 

QJ"D  l/l-r 
C  -i-  > 


-<—  CO  QJ  C  Ll 

4->        JC  -i-  TO  S- 

TO  i —  4->  to  QJ  4->  QJ 

Or—             JC  QJ  TO  CO 


I—  ••-  •  +->  Q.  1_  to 
CU  4-»  i_  E  TO  X) 
JC-MTOTOtOOJOJO 
4->  TO  -M  CU  •!-  >s  O 
QJ  t-  i—  O  CD 
to  t-  "O  O  4->  4-»  1_ 
TO  JC  Qj  O  L. 

5  h  S-.CUOC04-O 
O   S-   CL  C  4- 
^  <   U   ID  CU   O  W 


O  -r- 

S-  4-» 
JO  QJ 


3**  i: 

CO  c  c 


i—  aj  > 

4->  u  o 

C  C  CD 

QJ  TO  i 


I  4->  -r-  _c  c  i-  -P 


CU  UP 

•n  Qj  u  >, 

O  4-  QJ  i— 
i-  4—  t->  QJ 
CL  Qj  O  > 
1-  "f— 

i~   c  Cl  +J 


"O  C  -i- 

QJ  O  l— 

J_  "r- 
JC  — '  JO 

CU  CD    •  TO 

C  3  «tf 

4->  O  QJ 


i-    O  i—    Qj   C  JC  ' — ' 
TO  t 


Qj  t.  4- 
i—  QJ  QJ  - 
CLTZJ 

O  QJ  C  - 
QJ  U-  TO 
CL  O 


CL  +->    QJ   C    QJ  to 


C    TO  4-*         LU  O 


CU  4->  jO   CU  JC   4->  4->  • 

3  C        JC  h-  TO 

O  QJ  TJ  P         JC  JC 

_C  E  CU  UP 

C  C  "O    O    E  T- 

Qj  i-   QJ4-J   QJ  JC-"' 

CO  QJ  Qj 

■i—  > 


4—  ETOt0TO"OO>TO 


4-  4->  QJ  O  QJ  O- 


CD  CO 
4->  QJ 
C  CD  O 


o  +-> 
O  QJ 


QJ  QJ 
C  > 

Qj  r—  QJ 

__i  QJ  4-> 

P  E  > 

i-  qj 


CU        QJ  = 
f—    >  CLr- 
f—  -r-    3    CL  < 
•r-  4->   O    E  « 
5    O  S-  -r-  : 

QJ  CD    tO  i- 


4-4->C0_QQjr-.         -r-Ci-4->CU  QjJCI- 


r—         tO  i_  QJ   C  JC    "O  4-> 

QJ  Qj  tO 

1-  O 

CL,  C  X5 


U2° 

4-> 

O   QJ  TO  < 
C£~C 
4->  C 


CL  Qj  4—  O  *0 


CO    O         i—  "i— 


C  QJ  L.  QJ        r—  $- 
*  ••—  JC  Cl  E  3 
CD  V-  C         O  TO 

c  3    '  cn  i. 

•r-  4->   CD  C  CU 


QJ    CO  QJ 

jc  c  i_ 

4->  O 


O  T3 

r—  3 

O  O  . 
CLJC  I 
CO 


LO  tO  CO 
CD  QJ 
r~  r-  O 
CL  O 


-  i- 
>.•■-   O  . 
r—1-4- 
S-  CL 


O  i—  TD 

CD  CO  r—  C 

Qj  -I-  O  QJ 

CDr-  J+J_; 
C  CL  to  ■ 

r-  -r-  4-> 
i —  QJ  C 
i—  CL  Qj 
TO  i —  "D 
E  <U  C 


OT3PJ.. 
C  CW 
O.  TO  — -to 


C  QJ  • 

j_;  .  4->  . 

TD    TO  •  CO 

C  4->  •  CU 

TO    C  •  4-> 

qj  r-  « 

+J  -O  OJ  CO 

o  c  >  - 

QJ  3  QJ  P. 


tO  JC   3  C 


O  (A 
O   TO  O  QJ  ' 
U  r-  i- 


S-  S_        4->  QJ 

CO  •■—  O  tO  C  C 

.  +J>  4-  4->  CO  -r-  "i— 

>  -I-  4-  O  QJ  O  CO 

TO  QJ  r—  «-D  3 

s4->  tO  CO 

J  3   tO  CO  QJ 

-JO    TO  QJ    E  JC  r— 
JZP  S-Pr- 

>  *  too*  m 

L.  «  C  >  4->  4-  E 

i-    O  -r-          O  CO 

1   TO  '•—  t- 


QJ  4->  Q-'i 


cnj 


.   >n  TO 

>  t-    QJ  4-*  *r-  •(— 

in  Pjz  L  l.  J 

•  CJ  CO  4~>  QJ  TO 

)        •!-  O  <U  C 

l_  C  C  C  JC  o 

>  O  t-  O  3  ■r- 
:  4-  E  TO  4-> 
j  -O  QJ  O  *r- 
iP<  U  C  (IIP 
JO         C  L.  0) 

*  CU  C  TO  C  O  O. 

>  4-   TO  ■>—  *r—  4—  E 

>  4-  CDr—  OJ  O 
1  QJ   TO  CU  "O  jO  O 


C  (UP  >s        I-  C 


QJ 


«     •  4->   tO  C 


■JZ  P  C 
I  CD  TO 
3   O  4-» 


■  4->  C  QJ   C  r— 


QJ  >  CU  -TO 

E  E  O 

C  4->  C  -r- 

t-    i-  O  t-  4-» 


QJ  E 
JC  o 
4->  O 


l_   O   O  •>- 


CD  QJ  CD  CL 


O  CO  QJ  i- 
I  _Q      ■»■!—    TO  JO  QJ 

>>r-  3  O  > 
to  i —   O        4->  O 
I  TO  T-    O-tO  CJ  CD 

jc  cx     r»  o 

Cl  CD  I  4- 
i     *  TO   C  <C  C  O 

-I  o  o 

i  O  S-   i-  4-> 

4->  4->   O  «  O 

■  O  •  CO  4—  >%  TO 

QJ  CJ  C  CL 

i  CO  -i—   TO  4->  O  E 


•r—  CO  QJ  CO  4->  tO 

S-  r-                C  TZJ 

CL  C  CL  to  C  O  C- 

QJ  E-      "r-  O 

QJ   QJ  -r-   C         QJ  3 

JC  JO  O  QJ 

4->  O  'r    O  P  O) 

WPP  D)P  C 

i  t-   TO  03  TO  'I—  "«— 

O  JC  C  C        E  3 

4-  O  P  JC  E  O 

C  •!-   W  P  O  t— 

<  Qj  O  P  •«-  C  O  r— 

o  t-  c  c  - 

CP  QJ  "r 

QJ    TO  P   E  -r- 

1  C   CJ  C  "D  TO  E  Qj 

OJ  -r-  -r-  <          O  JC 

«-  i—  C  C  P 
Qj  Q-  w  qj  to  O 

i.    CLP  JC  JC  O  C 

CL  TO  •»—  I —  P  LlJ  -r- 


48 


o  s-  ■ 

p  a»  c  co 

■r-  >  o  a» 

C   O  i-  P  . 

O  CD  P  TO 

E  fl3  P 

XJ  P  CO 

O   TO  •!- 

•P  Ol  "D  "D 

r—  CJ  0J 

XJ  SP  P 

qj  qj  cj  -r- 


1  m  (o  u  D) 

4->        ■<-  O 

«.•!-<  cn  s_ 

I  "O  _i  o  O- 
.   QJ  <  f—  "O 
I  L<         C  i— 


QJ  XJ  OJ 
CD  O)  +-> 

xj  p  x:  co 


to  P 

=3 

VJ  >,  CD 

■o  n)  s.r 

<o  o  P 

cj  +-> 

a>  >  to  4- 

QJ  O 


O    C  TO 

qj  cl  : 

4->   S-  1 

0)  Cn  i 

3  4-  C  H 
W   C'i-  ( 

QJ    O  XJ  ' 


O  (/)  V) 

U  0  L  C  V 

nr-  a>  o  < 

VI  UP  Q. 

-  C  P  CO  i 

CP  QJ  TO  QJ  -1 

<  0>E  1.  1 

_1  TO 


to  _ 
n3  b  3 
■«-  o  • 
>>  p 

r—    TO  O 
QJ    C  P  ■ 
>  i- 
•r-  Ql 
P  P  i— 
U  C£l 

a>  »-<  ■ 


-Cl    a*  r 

'  to  >  t 

I—  TO 


id  Px:  i_  o  p 


O  (LI  OJ   3  L  VI 

V)  i.  4-1  "D  -i- 

(J  v>  O  P  CO 

X  i.  c  w 


=3  O 
+->  P 

i   CL  U 

qj  qj 


a»  c  c  x> 
^  r>  s.  c 
TO  x:  qj  TO 


E  u 

t   .  qj  •!-  p 

to  +->  x:  c: . 

>    •  ai  i  "3 


u  -P  u  w+J 


0> 


CD  1 


XJ  4->  C  C 

V>r  0)  I. 

p  "O  S-  <u 

CL  QJ  TO  > 

o  t-  o 

XJ  O  «—  CD 
(C  U  (O 

to  c  . 

CO        O  CO 

•I-     S_  •!-  • 

o  P  => 
r-  P  TO 
TO  (J  C  ,—  • 
(O  QJ  S-  TO 
O  W  4)t- 
a  i  -p-p 
o  qj  c  c 
c.  p  ■--  cj 

CL  TO  CO 

>  CJ  co 

to  -C  qj  • 
•.-  jp  +-> 

x=  a.  c 

P         C  Q 


o  — 
a>  i—  cj 
x>  cj  <E 


C  P 
P  O  to  c 
•r  >,cn 

c  to  CO 


Qj  XJ  • 
O  d)  X 

cj  sp  to 


<o  ■ 


c  j- 


r—  CD 
TO  JC  O 
C  P  •>-  ■ 


<U  XJ  ■ 

s_  cj  +->  jz. 
a  l  •--  p 
a>  o  xj  o 


CO  XJ 

r-  a; 


to  s-  p  s~  XZ  to  o 


SP  I —  QJ 

(D  I —  S- 

*->  <;  o 

C  CD  CJ 


XJ  >^«- 


>  S-  X5 
4-         O  QJ 

t—  sp  p  p 

0)0-0  0 


n  i  qj 

■r-  cj  JCt  1 
c  P 
U>  TO  XJ  ' 
o  >  »— 
U  t-  =3 


l  >  O  CO 
.  OJ  P  C 
l'-r-  o  o 
1  p—  O  "r- 


CO  o.  o 
l  o  n 

3  X)  TO 
CL  (D   I 


s-  i-  s-  Cljz 


>tl  0) 
O  C  C  -M 

CD  m  o 


+-»  ^ 

(O  +■> 

x  c: 


(T3  •■—  cn 
S  o-  o 


■i—  dJ  o_ 

t  O 

•r-  O  SZ 

Cl  U  co 

W  O  P  ^ 

ta  oi  o 


o  a>  s-  < 
o.  ro  -i 

CO  CO  o.  J 


fO  o  c  +-> 

N  (_) 

■I-  CD  CZ 

c  x  ai  o 

ro  EX3t 

cn  +-> 

U  M-  0)  (j 

o  or  id 


S-  4->  t- 

r—    O  3 

(D  P  O  "D 
CO    (J  +■> 

O  <D  CO 

CL  CO  J*  +•> 


CO  "D  « 
I    c  ^~ 
O)  <D  r—  < 
4-»       -i-  I 
tJ  <U  3  J 

>  CL  ( 
•r-    O  CL-I 

s-  jz:  o 


cu  >  a>  qj 

r-  -r-  3 

JD  S-  a; 

•i-  CL-P>  > 


c:  <u  _  . 

(DTP  (C 


r-        i—  QJ 


c  c  co  cn  > 


Z3  +->  . 

O  x: 

+->  C  +-> 

O 

a>  to 


cn     t  -p  ai  a 


P  CD   L  U 

O  c 

4-    C  +->  OI 

O  (U  to 

1>  L  C 
to  S  O  'r- 
V)  P  i3 

<U  <D  m  o. 
O  -O  i —  ■■— 
o  x:  • 

3  C  +->  CO 
OO  O   C  S- 


P    I)  C  I 
=3 

3  o  E  i 

O   U  E  I 

t—  m  o  ' 

i—  u 

O  0)  ■< 

4—  JZ  >»i  I 

+->  t.  « 

4->  O  4 
fO  t 


P  <Ci- 

C  E 

O  s-  O) 

E  o  x: 


I  QJ  P> 
> 

r-  +-> 

£  i 


S_   QJ  QJ 

a>  cli — 

Cl  Qj  m-  +-»  a.  i — 

Ot)  L  QJ  L  o  a 
OCOXZOJCOE 


to  aj 

O  r-^ 


O  - 
CO 
CO  QJ 
QJ  > 
COr- 
"3  QJ 
4->  CO 
C  E 
<D  QJ 
>  .C 


Qj  S_  O 
E  O  ■!— 
0£lr- 
(O  _Q 
i—  3 


O    CO  * 

C  -i-  CO 

"O  QJ 

Qj  U 
^  >>-r- 

•i-  XI  > 

f—  S- 

C  QJ 

"O  O  to 


<U  QJ 
XI  ■<- 

+J  o 

c  ^  I 
Qj  4- 
TD  Qj 


<D  at  U  CO  CT)-, 


+->  Xi   TO  XJ    U  • 


(D  p  p  p  qj 


L        Qj  QJ 

)  i—  x;  i- 
io  p  (U 


:  co  £=  -o 

LO  C  QJ 

-%«—    (U  S-  r- 

.    (t»  -r-  QJ  r- 

-    C    i-  >  *r- 

J    O    O  O  *P- 


1  TO 


...  J-  S-  J- 

i  c:  O  TO  TO 
I        X3  QJ 

l  QJ  TO  XI  CO 

>  i—  QJ 

I  -i-       O  •-- 
CO  <U  4->  S- 
i  C  CO  O 

a>  ai  qj  +-> 


>v  CO 

r—  qj  ■  oj 

qj  o  to  t— 

p  td  <u  a 


TO  CO  Qj  +->  X3  S-3  >,  O  -r- 
P   0;  L         TOO        +J  fl)  c 


■r-  +-»    O  TO 


C  d)  t-P 


4->  S_     »>  TO  i — 

O  "D  S 
C  XI  QJ  QJ 


CO  QJ 
TO  ■—  ; 
U  CL  ! 
C   E  t 


E  >N"0 

E  C  CL 
O  TO  TO 
E 


i —  QJ  C  L  o 

t-  "O  ■!—      O    'f-  ' 

TO  C  i—  +J  +-> 

LU  Qj  Cl  to  ■■— 


O  +->  CD 

■xa  o_  c 


.  qj  to  +-> 

IX  ll'r- 

i  +->  -a  3 


Cu  c:  E  >* 


to  O 
-o  E  o 

QJ  -r-  i_ 

C    L.  O  TO 


TO  T  *r-  >, 

>.  aj  'aj  +j 

• —  m  "o  u 

I-    V)-r  d) 

aj      3  1- 

CL  t.  OVr- 

O  CJ  X) 
I-  XT  i— 

CL  +->    TO  E 

•i-  t.  TO 

tO    QJ    Qj  S- 

to      "o  cn 

3       qj  o 

O  U_  1- 


+J  s_  +-> 
QJ  CLX1 
+->  O 

TO         CL  <U 


aj  x:  3 
-—  E 

U-r-  WD 

3  E  TO 

<U  TO 

X  V)  i.  P 

P  <D  CDC 

P  O  QJ 


CL         C  QJ 

O  X3  3  > 

■i—   QJ  O  O 

+->  -o  cn 

TO  't—  j— 

1-    >  -r- 

+->  O  QJ  TO 

W   S-X  L 

•i-   ap  QJ 

CL  X) 

•r-  c  cn  qj 

E  S-  C  L_ 
XJ   3  •■- 

TO  +-*  S-  QJ 


i  QJ  X) 
'  C  CL  C 
■  *r-  X  TO 


C  t-  QJ  QJ  V-  Qj  ■ 
3  QJ  O  VI 

.r.  CL 

>s  TO 
C 

TO  S- 


QJ 
> 
QJ  O 


XJ  «— 
CL 

TO  Oj 
x: 

CO  -P> 

X) 

X) 
TO  C 
XJ  TO 


J-  E.4-*  *r-  at 

•i-   3  O  CL 

QJ   O  CO  X) 

x:  >s 

•.-   QJ  tO  «— 

O  O  ••-  -P> 

■P>         -r-  C 

L.  XI  C  L  Qj 

o  cj  o  cn 

Q-  3   TO  4->  i- 

CL  tO  U  3 

3       x:  QJ 

to  S-  O  CO  +-> 


Ec>-.QjajOX5coajaj 


s-  3  x: 


i-  s-  c  o  s- 


+->  TO  E 
i —  QJ  >  C 
i—         CO  -i- 

•i-   •  a.  t.  aj 

JLLl   CO  3   CL  > 


QJ  3  CO  S-  X=  C 
QJ  P  3 

X  P  P  QJ  «— 

TO  O  O  C   CL  O 

CL        3  t-  ^ 

to  x:  X)  cn 

U   O  O  C  i 

to  to  S-  Qj  i 


o  Qj 
cn  3  xc 
c  E  +-> 


QJ  . 


Of 


O  Qj  cn 


TO 

QJ  XJ  • 

s-  c 

3  TO 
+J  +J 
CO  CO 

O 

CL  Qj 


XJ     •  'i- 
>  O  co 
-  I—  t.  to  » 

•r-  x:      to  4J 

"P  P  "D  r-  tO 

)   T-  C    I—    1-  ■ 

'  i —  O  TO  O  X 
»-i-+->        XJ  QJ 
•  X)  .— 
>  -r-  QJ 


C  +->  >i-   CL  *->  TO 


U    QJ  P  2  C 
CL-r-  QJ  'i- 

.     lO   X  L.  S-  X= 

w>>oqjqjSopp 


tO  -i—  o  CO  S- 


•i-        QJ  QJ  t. 


+->  XJ 
CJ 


U  CL  t-  >  Qj 


3    TO    TO    TO    E  QJ 


O  i—  E 

4-  O 

•i-  (J 
to  E 


aj  >vi 

is : 


f-        f—   U  3 


u  E  -r-  qj  a. 


CO    >%  CO 

ceo 
qj  to  x: 
aEP 


QJ  CO  TO 
CO  XJ  I- 
O  S-  P 
XZ  TO  CO 
PTJ'r 
C  CL 
4—  TO  •■—  . 
O  -P1  E 
CO  XJ  ■ 


TO 


•i-  QJ 

QJ  P  X3 

XI  TO  QJ 

P  Oil. 
QJ  'w 

x:  t-  3 

4->  cn  cr 

•i-  cn  aj 

3  to  i- 


C  QJ 
O  E 

O   'I-  C 

+->  JP 

CO  TO  QJ 

t.  a> 

QJ  -r~  O 

>.  u  cn 
o  ■■- 
»—-*->+-> 

CL  3P  TO 


to  CO 

r—  QJ 
XZ 
IP  4-> 


XJ  O 
C  i- 
TO  CL 


3  o  co  x: 

CO  X3  XJ  co  c 


tO  S-    Qj   O  TO  TO  CL 

■D  O   E^J  >  W  i-r- 

S-  'r  C  QJr- 

TO>nO    "  i~  3  o  ■»- 

XJ  i—  +->  to   CL  C  4-  . 

cz  xj  aj  o 

TO  TO   CL  QJ  QJ  t-  '  ' 

P  OlO  QJT  TO 

CO  QJ  -i-    C  P> 


QJ  QJ 

E  x: 
c  +->  o 


O   O  +->  TO  +->  XJ 
PXP  Cr- 

aj  cn  qj  jp 
u  X)  *r-  s-  E  o 
c  qj  jp  o  c  3 


•i-COTOTOQJr—   V)  QJ  >.  U 

XJ  4->  XJ  XZ  ■•-   TO  CO  Xi  *i—  TO  tJ)  ■l-'i- 
QJ  QJ   V)  C  P        4-0  XZJPTOQJUQJXZ 

xj  oj      to      c  xzxj30jpxzoj>+-> 

_  C  X  P  P  O    >,P  QJ  EZ3+JC0OO 

TO-r-i —      o-cocno  cnxj. 

X  O  P  t-  U  QJ  Q) 


O   TO  XJ 
cn  Qj  Qj 
i—  QJ 


Qj  >^  O 


c  > 


QJ  4—  XZ   QJ  O 


Cl  CJ  3  to  QJ  S-   TO  _  - 
"  Qj  +->  Cl  >  XJ  -  Q)>+J  0*i~ 

COCL  3  Qj  O  1.  QJ  VI  -r  +->+->  (O  Qj 
'PECWD1-QJXQ)S.QJV)  3  XZ 

CLE         S-   Q.  W  QJ    QJ  X  P 
TO  XI 


O 


r~  +->  QJ  JP  ' 


XJ  TO  XJ  4- 
O  P  QJ   U  >-  O 


TO 


CO   O  XJ  QJ  U 
C  Pi-  X  QJ 
O  U  3  P  XZ  XZ 
U  QJ  O         O  4-> 
CO   U    QJ  -i—  - 


CO 


TO 


CL  E   O   SP  XJ 
Q)  SP  •!-  i—  O  C 

CL        TO  XJ  XJ  i—   QJ  4->  TO 
OXZXZi—  O         >U+J+JXZQJ+JTO3  " 

s-uPiao-MajQjtotjp+Jco  to 

CL-i—         OCOOXJtO         3         TOQJ         C  Qj 
er  -a  c-        c  QJ  XJ  O  >  E  C  •«-  O 

4-  QJ  QJ  X  O  P  'i-  c  -r-  cn 
O  XJ  XJ.  +->  +->   i-         5P  S- 

I —  TO  CLQjCLQJCZXJCn 
C3XJ>4-  +->  >  i  QJ  C 
O  O  i —  ■■—  »f-  QJ  3  CJ  O  O  QJ  -i— 
T-XZ3JP  PXX  C7)  CZ>s 
p  w  o  at)  TO  -r  P  CO  to 
■i-     x:      C3L.      qj  +J  i —  to 

CXJ   to  Qj  H3  P  P  P  X  -r-  TO 

cn  cz  x:  qj  c-  p  P  qj 
o  a  >*p    -  a  o  c  czexz 

O         CJ  >nJ-UXPOQjP 
CJ0JXZ4-1_QJ        i—  ■.-  E 
i-   >+->•—<  +->  Q-  +->  3         CO  C  CO 
•r-  tO  XZO>»XJi-TO 

qj  +j  +j      3  o  cnxz  i—  sp  aj 

XI   CJ   TO  •  XJ  +->  -r—   tO  , —  TO>  * 

P        X  W  C  E         TO  XJ  O  OJ 

JP  XJ  -r-  XJ          >Sf-    C  D)> 

QJ  +■>  QJ  QJ  X  X  U  IO  TO 

i —   COXJ  CJXJ  (O   U  3  Q)  P  l-  £ 


>x  TO 
r—  CJ 

cn  >> 


tO         ■•—    Qj  • 


TO    S-    CZ  <_J  CL 


i  n  qj  l  o  t 


■i—  "CJ  XJ 
CJ  QJ  i—  QJ 
■r-   JP  3  XZ  ■ 
P  U  OP. 


+->  JP 

TO  O 
>  4-> 


•rr       X  U 

CO  CP  TO 
O  <  XJ 

1  1  i—  cz  t 

O  >  3  TO 


■i-    CO  TO  TO 

SP    TO  CL 

■r-  CJ 

CL+->  CZ  XZ 


<o 


QJ 


QJ  +J 


4->  XJ 

CZ  CJ  "IP 
Qj    CL  SP  QJ 

E  o  o  o 

Ci-  P  c 

L-  QJ  CJ  o 

QJ  >  QJ  U 

>  QJ  CO 

O  XJ  to 

cn  qj  - 

QJ  -P  +-> 

CJ  i-  (0  CZ 

x:  TO  >  QJ 


xa  cn  to 

TO    CL  XJ 

SP  'i—  S- 
'i-    CL  TO 

co   O  XJ 

QJ  i—  CL  = 

XJ   QJ  TO  • 

>  +->  to 

QJ  CO  CL 


x:  sp  xj  m 


p  p  as- 


O  QJ  E  CP  cn. —  o  QJ 
+-»   SP   EOJOO  TO-r-'r- 

cjooo  q:o+-jsp 
qj  u  u  u  c      cn  to  o 


S—  QJ  *i—  TO 

S  x:  xj  s- 

P  QJ  o 
SP  XI 
—J  +J  CJ  TO 
TO  (J  i — 


—  QJ  O 
4->  +->  CO  SP  Cn  Qj  ■■—  ■ 
CZ  TO  CPX 
CJ  CX  P-r-  TO  TO 
CL  CZ   >  >  CL 


01 


OJ  ■ 


TO  S-  ■ 


1  OJ   S-    CJ  JP 


■  Xi   S-  CO  CL 


+->   JP  tO  O  TO 


'  CJ  . 


aop  i.  s-<p  t— 

\  Xl  TO  QJ  O  C  TO 

t—  TO  IP  4J  U  4-  QJ'i-3 


4->  XJ   CL  SP 

TO  IP  CJ 

XZ  TO  CJ  > 

P  "D  X  O 

CP  OS 

gj  to 

E  +->  XJ  QJ 


QJ  t—  QJ   U   TO  . 

x:  to  xj  -r- 

+-J   3  C  +■*  QJ 

CT  Qj  CO  XZ 

cn  QJ  CL  TO  +■> 

C         QJ  SP 

•i-   >%XJ  XJ  +-> 

C  ,—   C  3 

l_   CLt-t  QJ  O 


QJ  XJ  *r- 

■  4—  *i—  Qj  > 
[  i—  r-  'r- 

I  TO  OJ  to  XJ 

'  XZ  XJj  QJ  C 

I  QJ  JP 

I  XI  QJ  QJ 

3  +->  Cn 

I  C  =  CL  CL 


CL  O  XJ   CL  ^  QJ  TO 

v-  r-    Er-X  O  . 

cn+->  3       oj  +->  jp 

C  TO  O  +->  Xj  ■ 
O  CJ  XZ   C  TO  " 

SP   3   CO  TO  E  C  CJ  ' 

+■>  XJ  JP  SP 

CO  Qj  CL.   >\P  3  TO 
<t  TO  i —  +■* 

CO  _l  i—   3  QJ 

•   TO  >  CL        C  JP 

XJ  —>  QJ 


XJ  CL 


>  XZ  CJ  C  TO  CJ 


•r-  XJ  3  O  -r-  ■>-> 

CL  t—  CJ  XJ  S-  +-> 

TO  QJ  -i—   C  CL  TO  QJ 

Cn-r-  >  TO  CL  N   SP  . 


Xi  CJ  CL   C   C   3  *r- 

x: 
3 


I  TO 


-  O  O  >*XJ 
CL  C  i—  TO 
XJ  C 
•  CJ  QJ  TO  O 
)  ^  XJ  CL  to 
>  TO  O  TO 
J  E  X>  tO  CJ 
J  i —  TO  S- 
L  CL  3  CI 
J  i—  O  I—  r— 
J  QJ  XZ  C  r—  . 
.XZC03TOOC03+J 


-  tO  i —  XJ 
tO  LU  XJ  3  i — 
+■*  QJ  CJ  3 
C  C  SP  CJ  C—  XJ  •!—  o 
QJ  O  3  CO  Qj  +J  3 
E  CJ  XJ  X)  CJ  s- 
Ci,>»OQJCTO>. 
P  TO  XI  S_  QJ  CLr- 
CJ  +J  CL  CL  CL  i— 
>   SP  f—  O  TO  TO 

O  O  TO  CJ  QJ  r—  JP 
CnpJCJCOcOQJ+JQJ 
UJZ  O  O  >  QJP 
u_  /i.  <—  f—  _c  O  QJ  'r- 
+J  XJ  E  «— 


P  3£P 
CO  O  -i—  TO 
CJ  co  > 
DIP  C 

cn  qj  o  s- 

3   CO  CL  CL 


QJ  C  XJ  -r- 
iJ   QJ  CP 

tO  TO  -r— 

CO  i — 

CJ  OJ  ^mL  TO 

>  SP  3 

-     C  O  CT 


E  S- 

TO  i- 

SP  TO 

cn  o 


IP  o  qj  cn  qj  ■ 

E  O  ■<-  sp  c  xz 

i-  3  +j  u  • 

O         TO  CJ  ■ 

J_  CJ  N  TO  • 


CZ  4-  CO  -P> 

•r-  to  -r-  cn 

CO  P  XZ  C  XJ 


■  XZ   TO  O  SP 

jp  p  cn  c 


i—  CL  C  SP  O  O 
CL  O   3  CLXZ 


QJ  C  — I  CL  SP  O  ■ 
J-  XJ  TO>   O  QJ-i—  U 


X  Q)  >■  CL  SP  SP 

QJ        2  O  U  O 

r-  -r-  U  3 

Qj  P  TO 


CO  -i— 
I  XJ  SP 

:  i-  oj  . 
■  to  E  ■ 

xj  < 

c 

TO  Ql 
P  XZ  . 

CO  P  ■ 


0) 


p  aj  • 

U  r— 

QJ  O    C  h— 


1  P  *i—  CO  O  CO   SP  TO 


QJ  CO 
I  i—   O  QJ  4- 

CLP 
:  LO        TO  CL. 

\     _I  >  < 

r)  <  -r-   I 

.   TO  CJ  SP  > 

»  S  <:  az 


c 


CO   QJ  P 
C  P 
TO  TO  CJ 


Qj  i —  i —  - 

P    TO    O  WP-r    C  • 

TO  SP  P  SP  1- 

>    QJ    C  CO   TO  CLP 

XJ   QJ  C  « 

SP  QJ   QJ  X  C  4-  O 

CLLl.  X3  CJ  -r-  O  CJ 


49 


E  -r- 

1-    3  >N 

i-  cr,—  ( 

Q-  O  «—  J 

re  re  (- 

r-  O  -<- 

+->  re  >  at  u 

c  c  -r-  >  (D 

(D  Of  u  ai 

"O  'r-  <0  X  CO  < 

+->  cn  <u 

(Li  fO  O  CO 
a.  C  S-  1-  Xt 

o  =  at  re  c 
x>  s-  o  re 
c  a>  a.  ^ 

•r-  3 

l  ai  aj  m 

r—  -*->  -C  E 
r—  4->  4->  S- 
m  O  -r- 

E  >  co  x  4- 
CO  CD  -r—  cn 

3  1- 

+->  x  c:  o  a>  ■ 

C  U  O  k.  5 
(U  <0  •«-  -C!  O 
+_>         4_>  +J  Z 

CL4->  C  J= 
E         CT)  U  • 
O        O  •■-  to 

■r-  O  2  r—  ' 

4-  c  o 

O  3         IA  S. 


O  Q-"0  O  r— 
l_  Q.C  P  «0  ■ 
■O   O  'r    (D  f  ■ 


a>     x  ■—  i- 


+-»  s- 

■r-  <L) 

C  4-> 

O  Qi 

U  -O 
O 

S-  X> 


X3   >    U   E  O 


O  ■  >*X  CJ3 
4_>  CO  i —  V) 

.  +->  -r-  X> 

4->  ZZ>   C  i—  C 

•i-         O  £1  T) 

4—  a>  oo  re 
o  x  o  +-*  #— 

c  4->  i-  (O 

o     a.  o  i- 
^  c       '  - 
■i-     i—  +■> 

X)  =  i —  to 
c  w    •  ai  3 

O   0>  C=   2  "Q 


c  ai  d 

Cl  O 

E  -Q  4- 


P'r-  cnc 

:  «o  c  s_  ■!- 

i.  CO  re 

o  o »—  ai 
u  E 
to  m  4-  nt 


r-   O  X 

.—  ere 

to  O  o_ 


4J  -O 
CO  3  i— 

o  re  3 


o  >  i  o  • 


t  o  re  r—  c 
:  +j      3  o 

QJtl  O'r 

i  o.  at  2  ■*-» 

>  E 

t   O  -r-  J-  C 

)  u  3  a>  o> 
acno 
:  r—  u  m  u 

>  re  (O  c  O) 

■  C         fO  S- 

>  O  to  E 

)  "i—  re  p— 

>  to  X   CO  fD 

J  to       c  c 

L  O   >%■<-  O 
J  4—        4->  -r- 
.0   0  0)+-* 
i~  +■*  jb;  re 

■  CLIQ  L-  C 
}        S-  (O 

:  E  O  E  +■> 
)  O  X)  t) 

■  i-  to  >,r 


O  oo 

s-  at  l. 

O  U  •■-  • 

■Peon 
re  to  x  at 
t,  e  4-»  X> 

OS.  «D 

x  o  4->  u 

(D  4-  re  a» 
*—   S-  X  XJ 

at  4-» 

>>  CL 

E      at  c 
at  a>  *i- 
■Pr  -p  ti 

(D+J  c  OJ 

x  (0  a> 
+->  co  v.  o 

It)  (D  U 
0)  3   3  3 

at  cn  to 
+->  c 

c  re  re  c 

rej=  •!- 


co 


3  i—  O  C 

co  o  <x>  o 

>  Oi  E 

re  at  *—  -P 


S-  U  CO 


4—  "O  r— 


t.  -m  re  o 

ore  3 
x  x  p— 

+->  +j  re  < 


o  c  ■«- 

i-  o  to 

o  —  -  Q. 

E  WO'r 

o  o;  CTi  u 


-  r—  ■ 


o  s-      at  4-»  • 
tp      re  >  3 
P  w  aid 


to  S_  O 


O-X 

+->  XI 

to  x: 

1-  cn  c  re 

re  'i 


a> . 


'  l—  -r-  o 


I—  re-occ4->4->rec 
E  -i-  cjj  o      re  H—  -r— 

0'O0U+JS-3+J 


O  to 
>  i— 

o  re 


a* 


-  o 

C  -O 

o  re 


o 

1-  -i-  j-  -o 

QJ  r- 

E      at  o 

o  -C 

or  pxi 
+->  4->  at 

1  at  o  o  **- 

3  +-*  c  >r- 

:  c  s- 

•r-  i/>  re  re 

+->  t.  o  3 

i  c  at  cr 

I  O  E  CD 
o  o  c  >, 
O  *i-  f— 

•  *  2:  >  i— 
1  o  at  re  re 

,  at  cr 

S  T3  "o  a> 

a>  c 

+j      re  L. 


o  at  o  at  *<- 

i.    L'ri-  <D  S 

3  ■»-»  J3  > 

t»-  to  Cl  re  •«-  w 

O  10  •■-  C  4-*  *i- 

re  i-  at  u  to 

i_      u  o  re 

cu  » —  co  i —  X) 

+-»  r—   O  f—  XI 

I_  -P-  o  o 


E 


re  c  +-» f— 

o 

a>  m-  s 

x:  +->  o 

•m  re  >n 

3  to  f— 

E  i—  at  -a 
o  re  to  re 

J.      >     W  •!- 

O  O  i- 

c  re 

to   >>^£  > 

a>  l.  re  c 

>  O  O  -r- 
■r-  4->  S 

s-  re  >> 

OJ  i-  "O  4-> 
X)  O  C  ■»- 

x  re  > 
=n  re  -i- 
i_  ^-  to  +-> 


O  Cn  t 
xi  c  < 

re  •<-  E 
—i  >  ( 


to  > 
C  O 


O  O 
4->  O 
to  S- 


o.  re  "Ct 
Ei-  c 
t~  o  re 


at  • 


re 


r-  1-  O  CZ  to  O  O 


CL  5  i— 

■Ct  XI 

>>  +->  c  re 
xi  -i-  re  +j 

c  s-  5 
O  c\j  -r-  cr 
*r-  —  re  o 


>  **  c  c  re  re 
t/i  cn  re 

■o  o      c  c 

c  u  •*■>-  o 
at  o  c 

i_  o  to  o 

o     'f~  at  ■*-> 

S  i—  +^  >  at 

4->  re  o  i—  o> 

C  C  O  E 

O  O  -p-  to  o 

>  'r-  +->    E  (J 

LP  irt  (D 

o  re  -r-  x:  o 

(fl  CT3PP 


re  +*  o> 

L'r  C  W 
O  Vl  O  *r- 
XI    I    i-  x 

re  c  +j  h- 
i —  o  m 

cn  a>   -  • 

C  X  >v"0 
•r-  +J    O  O 

+■»       c  +-> 

w  *+-  a>  x 

O  O  CO  CO 
4->         03  -r- 
O  i— 

a»  to  cnx 
x  s-  c  cn 

O  4-»  X 

O    O  T- 

+->     -o  at 
at  at  s. 
at  x  i-  re 


—i  s-  o  c  re 

o  i-  i. 

•>•!-  cl  cn 

o  t-  o  a>  o 

to  cl  o  at  s- 


c  co 
3=  cn 

O  r- 


•r-    S-  +J 

o  o 

«t  U  4- 

o  re 


o  to 

3  < 

c  enj 


■M  tO  >.   4J  >^4_) 


re  ■ 

+->  a> 

t  r—  at  o 

.  3  X  C 

>  to  +■>  re  • 

>  at  c  to 
t  t-  c  a»  c 

1         -r-  P  O 

l  re  c  •!- 

>  o  •>—  +-* 
:  w  "O  re  re 
-  <  re  E  S- 

E  O 

■O  CL 

1    .  o  c  o 

;  c  s-  re 

lOO  Cn 

i  c  c 


I    O  Qj 


«t  i/)  u  re 

o  o  i- 

o  a.  o 

o  to  x 


E  -o 
at  o 

C  4-> 


CL-r-  r-      C  > 


re  c  ■»-  cl 

+j  o  4-*  at 

•r-  T-  re  at 

■o  -M  s- 

o  re  x  o 

S-  S-  •!-  IO 

U  O  r—  3 

<  >  Cl  re  O 

o  u  x 


4-»  -p-  S- 

re  "O  3  p— 

ai  qi  v>  i- 
s-  s-  </>  s-  • 

cn  o  re  o  >s 

U        +->  4->  . 

"o  re  x  o  t.  < 

c      +■>  re  re  c 

■r-   >*•!-  M-  CL 


C  C  O  •— i  o  • 


C  J-  o 

u  o 

O  to  •— 


4-> 

re  •«- 

to  x  ■ 


O  4->  4-> 

to  re  c 

p-  s-  o 

re  o  -p- 

X  r— 

p—  re  o 

^  *"  o " 

J  M_  X  P  *4-  S-  C 


re  •>- 

OlE  L 
uZ  O 

3  re 


x>  +->  o. 

re  Cl 
o  o  re 

<*-  a* 

:  -r-  o 

I  <4-  >  C 
)  'r-  •!- 
>  r—  X 

re  u  "o 

:  3  3  o 

j  cr  to  +-> 

> 

to  cnx» 


at  E  r— 

w  re  3 

i-  s-  o 

3  cn  s 

o  o 

o  i-  re 


o  o  o 
■♦-•ore 
re  to 
s-  vt 
o  to  o 

X  I—  T- 

re  re  u 

r-   3  O 

-o  +J 

£{■5  2 

re  *r-  o 
o  -o  X 


tA  O   >   O  C 


i  re  t/>  4-> 
rt—  E 

3  S-  O 

1  C-rJ,; 

re  <*-  'i- 

>  E  r~ 

»  cn 

4-   C  tO 

>  O  'i-  c 
S.  O 

tO  O  T-  r—  -r-  p— 
p—  O  4-> 

u-mi-  re-r-»recreo 
■i-  A3  a       O  f-  -p-  IM  +j  o  o 
>  c      to  o.  o  cn-r- 

J-  C*r-ET-CCa>3+J 

o+-»o      o  h-  a>  re  c:  +->  to 

I/)   C'r    O    U  **-  CO'!-    3  •!- 

0+->X  OX»l-^4-f— 

>,.P-    ry  p—  C    O  S- 

s_o4->xre    -re  4->oo 

O'i-t-UOC  i—  XX 
■l->  4-  -O  'p-  •■-   O  r—  i—  *4-»4-> 

re  4-  ox  c-p-  re  re  jk: 
s-os-^x-t-ts-oocc 

O        o        U  re  3        O  It 

■p  -p  m  >  re 

•r-  O  O  "t-> 
"O  O  U  X     •  X 

o  •!-  u  cn  o 
s-  *i-  >  re  c 

U  X  S-  O  *r-  O 
O  O  O  4->  4-» 
IB  !■  (A  M  IA 


X  XJ  O  X 


o  xt 
+->  o 
re  +> 
i.  re 
o  s- 

X  4-J 

re  to 

r—  C 

o 
a*  e 


4_   -J_>  +J  -Q 


re 


o 


o  s- 
•i—  o  to 
p—  S- 


o  *  u  s- 

t/>  o  o  * 

o  o  +-»  +J 

u  re  re 

c  o  l.  s- 

o  c  o  o  - 

to  O  X  X 

x  cn  re  re  • 

re  re  i —  — i  . 


X)  4-> 
CO  O  *r- 

■*->+->  -C 
(_i  O  VI  * 
O  C  -p-   C  ' 


re  >>  at 
oo  o 


cn  c  >m— 


>s  O 
O  XI 


>*4->  tO  X  i— 


>>  CO  (J 
■r->    S-  *p- 

r-  at  s: 


+->  c  5  o  >n  i 


o  o  -r- 
CL  ■*-> 
Cl  re 


3  4-  o  at  o  c 


O  4-»  r- 
C  4-> 

4-  o  re 


■MOO' 


E  C  t- 

re  3  re 

S_  O  >—  Cl  >  +-> 

cn      -r-  to  T3 

o  o  re 

tO  "r—  fD 

re  4-  to  x>  x 


at  xt  4->  r—  o  : 


c  o 
re  p— 

■  p—  O. 
>n  3 
i-  O 

re  <_i 


o       3  — • 


x  s-  re  o 
CO  to  x  i- 
r-    S  -M  (J 


O  S_  E 
£_  «p-  *p-  CO  ■ 
Cl  O 

X  u 
i—  +J  O        4-»  . 

re      t-  >,l 


o  J-  s_  s  re  re 


X    CL  c   E  C 


3    O    U  -r->  C 


+->  xt  re  c  o  o  3 
o  o 


O  E 

4-t  i —  re  c  w 

re  at  s-  ••-  o  . 

x  >  cn  -h 

+-»  o  o  +->  re  ■ 

-o  s-  re  i~  . 


re  o  to 

E      p-  c  re  -m 

>s  re  ox  re  i-  xi 


t.  4-   J-  'p- 


r-  X)    C  4- 


■M  X  +->  O  O 


s_  c  re  </> 


+j  o  at  o  - 


_  o  2 

4->  X 

re  E 

O  p—  L- 


■r-  O 

X)  >n  E 

O  O  3 

s-  re  to 

o  E  to 

o  •>-  re 
re  s- 

a  at- 


-r->  X  Xt  3  <C 
I  -p-  C  X  CL. 

;  xt  xt  re  ( —  lu 


c  i-  re  c 


E    L-  r— 

o  o  •>- 

r-  +-»  -M  X 

io  re  re 

>N    S  P— 


c  re 

XJ  -P-  > 

>>  O  re 

X  4->  XJ  C 

C  O  3 
l  X)   O  N 

Ct   E'r  1 

+->    COr—  AZ 


3:  o  lu  re4-4->x>  t.  • 


L  Cf  L  L 


3  re  i-  o 


X  OO  C  O  O  > 
O         O   C  r— 


i  4-*  X  O  O  4-*  4->  l 
C  O  4-  +->  O  -r- 


•p-  XJ 
C  C 

co  re  to 
E 

to  >,  re 

o  i- 

rere  cooo+->reot- 

E  p 

•r-    S_  CL 


O  O 
O  XI  CL 

O  C  00  o 

re  re  to 

^—       X  3 

xt  o  re 

O  •»-  -p-  c_> 

S-  cnx  o 


i.  i.  w  i. 


xt  a.  i-  xt  x  S~ 


.  X 


W  Lp- 

,-p-  o 

O   OJ   O   U  +->  >s4->  +-»  O   1-  X  4->  t- 


O  x>  o 

■r-  O  *P- 

+-t  c 

ra  -i-  re 


."r-  «  4->  00  X  re 
XI  to 

3  &- 

>.x  o 

r—  r-  4-> 


+■>      re  re  c  i 


re  —  >k 


■t-  xt  E 
u  a*  i- 

•r-  4->    O  * 


re  cn 
c 

+-»  «p- 
O  4J 


O  4-> 
M         S-  E 

re      o  -p- 

i-  x  x  s-  • 
o      re  clx) 

x  +-»  p— 


QJ 


re 


o  c:  o  3 


re  s- 
o 

to  co  Cl 


^  c  xj 

r-    O  O 

-—  Q_  Ll_ 


C    i~   00  3 


L  C  W  >, 

1  x  re  re  o  L> 

i  O  E  r—  c  re 

.  c  s: 

i  re  to  s_  oo 

i  t_  4->  re  3  4- 

l  X  •!-  E  X  O 


•i~  x  to  4-  re  re 


to  o  X  4->  p—  4-»  i- 

o  o  •■-  3  at « 
4->  c  re  x>  o  4J  2 


cu 


o  o 


i  u  to  o 

o  at 
n  re  p—  x>  - 
cl  c  o 
■  <C  E  re  i- 


r—      r-  a.  re 


■M  X 

o  o 
E  cl 


I  UJ  tO  O  4- 
l  CL  O  * 

r  oo  x  re  i- 

4-»  O  +J  O 


cn  cn  o  t~  •!- 


X  XJ  h~  S-  X) 


O  +•>  XJ  C  O  X  +-> 
4—  £  L.  O  S-  O  3  ■ 


•  xt  o  S  c 

XJ  +->  O  -r-  ■ 

re  re  x  4- 
+-> 

i  c  to  re  o 

•r-  o  4-> 

o  x> 


Cl  3 
to  o 
O  S- 


4->  4->  X 

o 

XJ  X  2 

o  o 

+->  00  i — 
U  CL 

o  re  o 

p—  X  X 
4-   I_  +-> 

o  o 
Cl  to 


I  U  CQ 
O  E 

i  i-  o 

X>  4- 


O  00  — ^  to 

>  c  o  c 

re  O  r—  -r- 


O  -r- 
O  S-  4-» 
p-  O  «r- 
S-  X  X 
»  XJ  Cl  +-t  o 


J_    CO  -r—  i —  +-1  OX 

re  +->  3  -p-  x 

o  2  re  o  xj  re  xj  ■ 

2  *->  2  at  —  c 

to  c  t-  re 

"•«-  at  >n  o  xt 

>*x  e  s-  o  a?  ai 

r—  r—  O  O    re  4->    >  • 


a> 


O   O  X  XJ  3  -i- 

cii  o  co  re  -r-  oo 

•p-  C  •—  >  X) 

>  O  'p-  C  r— 

J_  S-  S-  XJ  O  3 

O  4->  3  C  O  O 

to  oo  O  ••—  X  2  ■ 


>  X  -r-  p— 
4->  S-  3 
CL  cn 
XJ  S-  O 
•r-  3  S- 
X  00 


4->  re  o  c 


x  o  p—  o 
o  -i- 
+->  E  s- 
ere  •— 

,  to  ■ 


O  -r- 
+->  -o 
re  o 


to  o 
re  +-> 

o  re 


n( —  E  at  re 

>  •—      >  o 

-  O  O  ■!-  X 

i  a  l  -p 
to  o  re  o 

-  re  X)  r—  c 
'  L  C  Q.  3 

j  co  re  3  co 

>  O  XJ  o 
-1-00  x 

CL  1_  4- 

3  O  >* 

re  o  x> 
x  ^  re 

X  I  i-  O 
O  C  O  J- 

3  re  2  •— 

to  E  i-  re 
o 

4-   CL  0O 

•  o  re  re 
>%  clx 
I —  to 

at  cu  < 

I-  o  C  —J 


C  4->   O  XJ  X 

o  o  re  o  c  4-> 

E  +->  j-  x  re  — 

CO  2 

L.  o  Cl  CO  to 

O   O  O   C   J_  O 

>  C  "i-   O  > 

o  o  s-  >  4->  re 

co  i_  3  re  ■«-  o 

o  o  x  00  i— 

J-  X  T- 

O  XJ  4-  O  >  >n 

re  O  O  r— 

>s  COX 

s-  s_  +->  -p-  to  re 

t->   3  C  CO  O  »»- 


O  00  C  S-  c  E 
t  V  OOi-  fll 


x  4->  re  x  to 

4->    O    C  -r-  U  (— 

4-  >  re  xj  co  o 

at  o  X 

x  >%  at  s-  s-    •  4-> 

5-  ^  o  Cl  +-> 

oo  o  re  U  -r-  4- 

o  4->  E  re  <t  o 


J  -r-  <  , 

>  c  <. 


"r—  o  at 

■  X 
)  3  tO 
>    CL  CO 


O  2       2  4-  4->  re  i— 


4->  4-»  re  3 


4-»  O  X  > 


i  P  re  Cl  O  i —  oo  c 


o  at  o 

E  +■>  x  ■■- 

O    i-  *r—  X> 

co  O  i- 

00  o  to 


3  s-  a>  ■--  ■ 


c  re  c  o 


xj  E 
o  o 
u  s- 


3  2  at  4-> 


Li_  3  X  < 

S-  2 

>sXJ  s-  o 

X           -  3  E 

i —  CO  O  •»— 

C  r-  U  4-> 

o  re  3  4-> 

•<-  E  o  re  r— 

4->  to  x  x  re 

O  4-t  -r- 

O  r—   O  4-> 

a.  re  2  x>  c 

co  i-  +->  o  re 

CO  (_l  4-> 

•p-  >  C  C  10 

O  -p-  -p-  x 

>,  CO  >  3 

S_      XJ  c  to 

O  s-  o  o 

O  P  u  w 


re  1 


ai 


J-      r—  E  X 

O  E  CL-  4-> 
X  1-  E  *- 

re  o  o  u 

p—  4-  O  O 

i~  •  4- 
o  O  to  00 

•r-  cl  re  >^  c 

xj      2  re  o 

o  at     xt  to 

■p-  3  c  re 

s.      o  o  o 

o  to  2  J- 
aai-PP> 

oo  o  O 

re  >*  o  o  x 

p—  O-4-t  4-> 

+-t  re  co 

C  C  C  O  4- 

o  re  *r-  c  o 


o  o  c 

XJ  i.  o 
C  4->  U  * 
3  C  O 

o  i- 
o  o 
2  *J 

00 

4->  +-t  O 

</>  •■—  E 
re  p— 


O  C  p—  c 


nt,  industi 
y  colleagui 
currently  i 
ations.  Oi 
ard.  Then 
tatives  do 
ry  practici 
rds,  to  coi 
ed  by  MLA 
ity-assurai 
ciation  foi 

the  recent 
n  of  the  qi 
urers.  Th 
ast,  they  1 
ation  was 
n. 

Governme 
me  and  m 
dollars 
accredit 
this  reg 
represen 
laborato 
other  wo 
accredit 
the  qual 
of  appre 

In 

by  reaso 
manufact 
in  the  p 
accredit 
reductio 

50 


•—   O  P  >* 


•r  4)  (O  O  0_-r-  i—  *  U 
"O  t-  -I—  i_  E  >—  >  I-  -i— 
3TOU0-0S-004- 


U   i/l  l/l  4— 


10  P  * 
QJ  TO  P 

Sue 


r—  P   Qj  P 


U  QJ 
QJ 

00  Qj 
S- 

cu  o 


.—  P 

flj  (U  -t-  E  oi  rtj 


X   ■!-■»-  I— 


OJ 
■O  C  >  H 
TO  TO  O  r 

E      cn  i 

C  CJ  >,J 
<U  ••—  -Q 

o>  > 

i-  "O  : 
Of  0J  < 

o  in  p  : 
to      to  < 


ec  s  o  x: 
S  H 

o  s-  I— 

•r-  O 

P  4->  4-  • 

TO  CJ  O  P 

L.  Qj  VI 

o  to  qj  o 

3  U 

TO  CJ  3 

0;  -i-  Qc  qj 

t-  r-  £ 

3  XJ  O  P 

CO  3  f- 

-  Q.  1 

TO  i— 

4t  QJ    i-  TO 


O  C  "D 
W  S-  i— 
QJ  C  3 

p  >  a>  o 

<D  O  J*.  2 
£  cn  iq 

P        P  U 

**-  o 

"D  O  C  P 
CJ  <D  CJ 
N  V)  Ol 

■r-  -P  J2  W 

i—  to 

to  o  "o  oj 

QJ  CJ  TO  P 


CZ  CT)  O  -i—  TOP 


I-  r- 

Qj  -r- 

CLP 


Qj  "D 
-  CZ 
TO  3 


TO  P 

"D  O  (D  A3 
Qj  P  S- 

P         3  tO 

10  m  CO  Oi 

OJ  P  O 

CT>  TO   QJ  1- 

cn  >  x:  > 

3  -r-  t—  U 


cu 


C  t—   OJ  P 
CJ  i —  CO 
C  ID  O  O 


toTOQjf—  CD-CCCU 


"O  in 

3  OJ  <L> 
P   CJ  > 


P  U  • 
Cl  To 


■  i—  "O 
I   CO  03 


>  JC  SZ  SZ    TO    i.    C  r 


4-   CO  O   C  -CZ 
OJ  TO  Cn  >s  to 

to   0>    «        3  i —  QJ 
3  CZ  Qj     -  O  t—  > 
•r-  t_  to  j_  to  -I- 

P  U  TO  Qj  -C  P 


<u  +->•.-+-> 
>         p  to 

f-  Cn  >  3  t— 
tO  C  -i—  3 

c  i-  +-»    -  cn 

QJ  P  O  to  QJ  ■ 

C  (A  (0  (V 
QJ  "3  C 

S-  O  OJ  *r-  CZ  i 

Cl  Qj  tO  i —  OJ 

Es.ojs.-m 

O  O  J=  4- 
O  4-  P  TO  O  I 


03  OJ     •  flj 

:  sz  j=   c  £ 

J        P  O  TO 

J  cn  -r-  to 
1  C  E  P 

i-  O  CJ  QJ 
I'D   1.  3£ 

3   C-  4-  X5  P 


CZ   O  >  4-  .C 


M-  tO  CO  U 


xz  3 

u 

A3  tO 


in  co. 
3  x 
)  E  <o  fo 

I   O   >   tO  4-> 

>  CZ  Q  P 
O  E  •»-  QJ 

I   U   QJ  X 

>  QJ  CC  QJ  P 

l  p     xj  p 

1   TO  O   3  (0 

(.czSO.cz 

>  P  (—  "CJ  P 


>s  C  to  • 

t—  3  *+-  QJ  I- 

i—  O  *~i  U  QJ 

A3  (J  •>—  >. 

O  >  TO 

U  03  •  S-  a. 

QJ  to  QJ  X 

a.  o  qj  to  m 

in  +->  (j  +j 

O    C-r-  U 

•I-  >  -r-  O) 

C  QJ  QJ  -O  +-> 

O  J£  tO  3 

■i-   to  Q.  O 

:  in  +■>  "o  *J 

»  3  c  cn 

> «—  c  «3  c  to 

u  (U  ■■—  cn 

>  c  >  to  s-  c 

-   O  QJ  "D  J-  -r- 

J   U  O  QJ  > 

■s      4->  o  *+-  m 

4-  >  o  cn  to  to 
c  c  c 

03  4-  03  1_ 

■P  D  O  i-  H 

J-  -r-  4->  4-> 

OTJ  C  <C 

CL  O  *  0) 

E  W  •<-+-»  W. 

■i-  oj  in  c  cn 

•«-  *r-  3 

>*-o  >  o  c 

5-  3  O  O  QJ 
QJ  +->  S-  U  > 
>  in  CL  A3  0> 


VI  OP 
•i—  to 
E  +-»  >N 
03  03  to  : 


Q.    L.  P  L. 


O  to 
to  to 


+J  03  O  QJ 


1  £ 


:      c  U 

>   CL  QJ  3 

■  i-  "O 
1  U  H)  c 
I  WJZ  O 
'  ■»—  CZ  CJ 

■  TD  -r- 

QJ 


QJ   O   C  4->  i— 


Qj  J-  03  tO  T3 

+-)  O  4->  C 

(O  +J  •(-  AS 

!-  C 

QJ  J-  QJ  O  S- 


"3  +->  QJ 

tO  "O  i— 
r-   QJ  QJ  03 


0)        c  u  >  E 

i—  +->  QJ  *D  i-  O 

f0  ••-  i~  C 

*  c  u  >>  a.  o 

c           S-  u 

O    >.4-    O  QJ  Oj 

i-     4-  +j 

in  C  qj  03  +->  "O 

3  O        S-  C 

i—      "o  o  c  m 

u  qj  c  xj  i~ 

c  c  iq  <o  >s 

ot—      -I  Wi- 

u      r—  cn  QJ 


Q  4-  >  •«— 


QJ    >N-r-  A3 

^  f—  -o  C 

+->         QJ  O 

-  3  O  -M 

tO  "O  o  TO 

c  to  to  c 

OS-  s. 

to  cn  oj  Qj 

m     ^  4-> 

OJ  -D  +->  c 

S-  i—  »r- 

QJ   O  H  - 

>£  O  VI 

O  to  O  QJ 


—i  .—       C\J  r-  ' 


QJ  • 

to  a.  -Q  to 


QJ  > 

cn,— 

OJ 

Ot  in 


.  a>  +->  qj  t-   -  to  ■ 

ro  +J  TO  .c  T3  +-> 

i-  S.  P   01  C 

TOO         S-  TO 

H  "D   U  >  . 

OJ   TO   C   U  "O 

i —   TO  TO  TO  f 


oj  cnxi 
cn  c 
s-  ••-  o 


o  c  i— 
to  O  -i-  . 

u  u 


TO  3  +->  U 


TO  QJ  +■>  ^  TO  3 


C  tn  E  TO  -r- 

QJ  E  *0  «— 

+j  to  x  i_  -a  c 

cu  s-  a;  Qj  c  o 


v-   c  :  L  ' 

o  o  qj  o  ; 

•f—  tO  -r-j 

QJ  +->  < 

U   TO  QJ   QJ  « 

C  +->  I-  -C 

to  «r-  to  +->  : 

s_  -a  i 

3  ai  i/i  cn  i 

to  i-  S-  C  < 

to  U  O  f-  1 

TO   (J  4->  O  * 

TO  U  "O 


QJ 


r-  E 
TO 


Qj        f-   QJ  "i 

S-  S-  I—* 
•r-  -t-    >s.O  < 

tO  QJ  C  TO  ! 

Cu  _C   TO  CL 
"O  +-)  CL  TO  I 
E  U 

QJ  Q.  O 
_C   3  O  tO  _ 


«  QJ   ^  >%  O  +-* 


to  O  O 

-  .a  .a 

QJ  TO  TO 

1-  r-  I— 


»-<  TO  TO  4-> 


"O  U  TO   01  **- 

Qi  QJ  3  C    S-  TO 

+->  to  in  •■-  OJ 

TO  tO  E   S-  r— 

OJ   3  OJ   O   3  i— 

S-  O  C  -O  4-> 

u  m  O  US 

•r-  in  TO 

i—  "O  —  H—  C 

p.  ■  oj  3  o 

•i—  =  to  -i— 


QJ  1 


TO 


Oj  +-> 
+-> 

to  C 


-     -r-    E  TO 

s_  +->  +-> 

o  s-  S-  -r- 

+-»  QJ  Qj  "O 

  TO  CJ  i —  QJ 

>s  cn  i_  i—  s_ 

to   O  O   QJ   TO  U 

o  -O  cn  E  u 
c:  U  to  i-  to 
O  S~  « —  TO  _ 


Qj  4J  QJ  TO  QJ  *■  * 

i_   TO  +->  CL-^  tn 

u  C  QJ  C/l  4->  4-* 

O  =  QJ  S-  QJ   I-  tO 


cn  s_ 

C  QJ 

O  s 


-.—  TO 
"O 

QJ  0J 
L.  r- 
O  -O 
U   TO  • 
TO   S-  to 
QJ  E 
4~>  "O  TO 
CL-»-  S- 

qj  to  cn 

u  c  O 

i  u  O  S- 

i  TO  CJ  CL 


■p  o  clu  o 

TO  -C  O  |3  S. 

c  s  cro  O-C-D 

O  O  C 

qj   tn  to  I  J-  QJ  TO 

r~  -M    3    CL  in  4-> 

J2  Hi  CT  QJ  to 
TO  ^       >J=  +-1  jU 

■r-   I-   0JM->  4->   QJ  CJ 

>  TO  CZlOJ  Q-->- 

E  f  -  N-  E  ° 

TO         tO  1  TO  O  O 

C         tO  CJ  O 

-  -r-  to  m 

>,              QJ  i_  M-  QJ 

,—   C  QJ  O  S~ 

r-   O  ^  S-  Q 

TO        r-  -—  3  E 

C  4-»  TO  4->  U 

•r-  *r-    U  4-  U    TO  m 

U_  +->  ■•-    O  TO  i—  +"> 


4-»   OJ  C  • 
V)  £  O 

O        ■-  O 

E        4->  4-» 

■M  TO  CJ 

C  TO  C  QJ 

O  -C  tn 

■*->  -o 

to       Oj  QJ 

TO  "O  4->  4-> 

QJ  C  TO  • 

*>  +->  QJ  >  O 


TO   OJ  QJ  Qj  CL 

pd  cr 

•r-  -r-  +->  QJ 

"O  C  r—  £ 
QJ   TO  CL  fZ  +■* 

l„  u  •<-  •>- 
CJ       CJ  o 
U  P  W  P  ^ 
TO  ■<-  -r-  3 

"CJ  O  to 
>%  -  QJ 
i_  -"O  cn 
O  i —  "O  QJ  TO 
Pr-  C  f-  +J 
TO  TO  3  S-  C 
S_  U  O  i-  TO 
O  O  tO  TO  > 
^3  >  U  "O 
TO  1-  TO 
^    3  ^  tO 

cr^-  in 

CZ   QJ  TO  3 

O   C  CJ  +-»  O 

=D  •■-  TO  *«- 

QJ         C  SI  > 

C        -C  -M  -O 

•  O  O 

r—  "O  OJ  cz 

op  o  m 

E  O      t-  S. 

O  Cn  to  -M  O 

4->  TO  E 

4->  CJ  >.P 

O  ■<—  -Q  ■'-  QJ 

UTD  <D  P 

QJ   3  QJ  S~ 

£  a  >  U  4- 

4->         S-  CJ  O 

QJ  QJ  TO 

*  JZZ  to  QJ 

QJ  P  >>  E 

in      i—  s-  o 

C  10  i —  O  to 
Qj        Qj  4-* 

to         £  TO  >* 
t- 

- —  in  Qj  O  CZ 

TO  E  -a  -Q  o 


TO  4- 
TO 

>x  tO 


■i-   O   TO  i —  TO 
P  P  JZ    3  <H 
4->  to  E 


TO   CL  TO  T- 


O  1-       "O  O 


■  QJ  1- 

>  4J  +-> 

:  to  to 

)  i.  4-> 


4->  in   CJ  QJ 


QJ 


1_  i~       i—  QJ 
Cnr—  4-> 
TO    O  •<-  4- 

i-  3  O  U 
C  CL 

— <  U  E  i— 
l_  -r-  CL>  i — 
CU  i —  +J>  -f- 
W  S 
4J  3  >. 
O    CL  tO  HH 


-O  .0   O  S- 


CZ  to  C  O 

TO  TO  TO  -M 
QJ  S 

E  m  cz 

i/i  oj  o 
-o  <t 

t—  i-  TZ> 

3  O  QJ 

O    •  4->  in 


C  O  JO 
O  CJ  TO  OJ 


CJ    TO  4— 

cj  tn 

TO  m  in  cn 

p  cn  c 
-  u  C  f- 

i-  3  —  > 

QJ  -O    >  TO 


L.  CL.  QJ 
3         OJ  tO 

u.  c  u  m 

OJ  3  JZ 
POP 

P  o 

OJ   S-  4— 

_a  a.  o 


QJ 

jn  p  to 
p  -.-  QJ 
3  P 
C-  CZ 


QJ  . 


QJ  TO  P  QJ        P  P 
QJ  TO 

P  C  "O  f—  I—   >  E 

TO  QJ   TO  -O  O 

4-  SZ  ^  P  TO   i-  i- 

•.-  P  to   C   3  Ct_  4- 

•i-  QJ  r— 

to  i_  i—  E  «  Q» 

i-  QJ  J3  CZ  >   *  *  cn 

TO  -CZ  TO  1-         QJ  TO 

, —  4->  P   QJ  TO   U  tO 

r—   TO  in  >        ■<-  tO 

O  S-  QJ   O  "O    i-  TO 

"CJ        i    cn  Qj  O-  Cl 

CZ  r—  -C 

X  O  <—   CZ   tO   QJ  4- 

TO         QJ  TO  -i-  ^  QJ 

P  P    S  JZ         h  'r 

TO              -C  S. 

tO   N  OJ         3  4-  J21 
-*->•--  XI  P  O-  >— 
C  P 


cn  , 


0) 


tn 


o 

^  QJ 


o 

p  XI 


O       •■—  CJ  tO  P  •- 

o     t-  cz  <: 
c      E  4-  j=  cn 
i_  i_      4-  op  c 

3  O  TO   QJ  ""D  C  •»- 

P  P  ^-  QJ  S 

OJ  CJ  CJ  OJ  t—  E  o 

1_  OJ         S.   QJ  CZ  <— 

to  tO  O    3  S-  t— 

J-    I  i-  E  CZ  OJ  O 

QJ  OJjCZ         TO  >  4- 

P  PP  >»E  O 

P  TO       r—  O  QJ 

QJ  >  4-  f—  TJ  -C 

XI  1-  O   TO  CZ  I-  I— 
S-   TO  QJ 

TO  CL  Qj  QJ  P 


O  O.-^  QJ  "CJ  > 

to  TD  CD    OJ  i- 

i —   QJ  OJ  S-  r—  QJ 

TO  r—  SI    O  to  P  tO 

T3h  P  QJ  •«- 

CZ  CJ  E  P   CJ  - 

r—    TO  QJ  TO    CZ  •!- 

•i—  jz:  ■  i/i  o  Qj  i —  ■ 

5  >,  X3 

to  u  OJ  -     -  3 

U  *•-  CZ  P  J-  P  CL, 

•r-  QJ  TO  TO  U 

r-  c  cn  >  QJ  QJ  4- 

Jd   O  TO  ■»—  >^''~>  O 

3-i-  i-  -O 

CLP  P  CL  tO  3  C 

TO  C  -t—    tO    O  ' 

cu  P  cy  QJ  -CZ  •<- 

^  -r-  E  x:  p  to  4-» 

K-  "CJ  CZ  P        -f-  U  ■ 

QJ  S- 


U  TO  O 

c  xz 

QJ  tO 

•r~  0J  T3 

CJ  CJ   C  to 

•i—  -r-    TO  tO 

4-  >  QJ 

4-  t_   Qj  _J 


TO   tO  i —  •!— 

r-        TO  > 

qj  Cn  a>  L. 

S-    CZ  ^  QJ 

i-  to 

aj  "cj  • 
x:  *^  cz  qj 
p  >  o  c 

o  1- 
o  s-  P  r- 

p  a  u  t 

C  QJ  •«"- 
•t—   C  ^—  TO 


P  CJ  XI  - 
TO  QJ  Qj  to 

cn  10  "cj  oj 

P  CJ  *P 
to  -i-  cz  ••- 

<D  f—    O  r- 

>  X3  1-  "-- 

CZ  3  P  P 

•r-    CL  CJ  3 

>s  Qj  P  U 


qj  tn    -  l. 

>  CZ  t- 

TO  >   O  TO 

x:  -r—  cl 

Qj  p  Oj 

qj  p  cj  S- 

i-  TO  QJ 

CU  >  i —  CL 


51 


4) 

1 

CO 

4) 

c 

x: 

4) 

41 

C 

c 

- 

AJ 

>. 

I 

CU 

j-> 

CO 

O 

■i-t 

•H 

4) 

1 

CO 

c 

CO 

1 

U 

u 

4) 

o 

41 

CO 

X) 

> 

3 

T5 

4) 

41 

X. 

n 

c 

4J 

AJ 

sz 

>. 

AJ 

■a 

E 

•H 

•H 

O 

C 

E 

x: 

60  C 

Cm 

x: 

ro 

A-J 

i — i 

C  O 

3 

C_ 

4) 

to 

3 

j — i 

ro 

CD 

00i3 

•H 

0)  AJ 

rH 

U 

c 

Cm 

CJ 

C_ 

Cm 

CJ 

TO 

41 

01  CJ 

1 — 1 

sz 

i-H 

■H 

AJ 

CO 

CO 

E 

CJ 

to 

o 

O 

4) 

o 

co 

£ 

o 

cu 

Cm 

3 

CO 

aJ 

C-  01 

re 

aj 

a> 

CO 

ro 

AJ 

c 

CO  O 

4) 

•H 

4-i 

Cm 

4-t 

> 

0> 

13 

x: 

o 

41 

C 

co  a. 

3 

41  - 

3 

S- 

V 

C_  rH 

■H 

3 

TJ 

AJ 

T3 

AJ 

CO 

Cm 

■o 

4) 

10 

t- 

SZ  >. 

cu 

0) 

AJ 

CO  AJ 

CU  c 

U 

4) 

60  1) 

W 

Cm 

J — 1 

41 

■H 

c 

u 

cu 

HI 

o 

AJ  l—i 

c_ 

c 

c 

Q.  o 

CO 

•H  O 

x: 

c 

Cm 

C  CO 

AJ 

o 

■H 

»H 

rH 

13 

to 

ro 

a 

CO  cu 

L 

*j 

c 

1) 

re 

ai  a> 

m 

>  -H 

o 

3 

3 

■h  ro 

C 

Cm 

C- 

•H 

AO 

41 

Cm 

•H 

cu  -a 

*—  ra 

A-> 

*H 

M 

CJ 

CU  aJ 

Cw 

•o 

•o  x: 

4> 

3 

Cm 

to 

Cm 

60  3 

3 

x:  3 

u 

CO 

O  u 

CO 

c_. 

c 

•H 

AJ 

l.  ra 

4) 

3  o 

E 

c 

AJ 

rH 

C 

U 

CT  AJ 

u 

c 

•H 

to 

3 

O 

O 

■H 

CO 

cu  n 

3 

!_ 

3 

O 

CJ 

rH  C. 

41 

o 

T3 

c 

CO 

3 

CJ 

41 

o 

c 

O 

11  Cm 

a> 

•CJ 

AJ 

i- 

A-< 

o 

Q 

CO  X) 

AJ 

0 

O  3 

Cm 

Cm 

o 

4) 

CT 

Cm 

to 

-  c 

to 

10 

AJ  *H 

•M 

C 

to 

A-> 

c 

C  CO 

C  H 

T3 

Cm 

C  Q. 

•H 

aJ 

to 

■H 

41 

3 

41 

CO  H 

O 

C-  U 

AJ 

co 

■H 

AO 

c 

CO 

01 

nj  AJ 

O  rH 

4> 

CO 

Q.-H 

3 

cfl 

a 

AJ 

CO 

Cm 

CO 

C. 

T3 

3 

41 

ra  m 

•<H 

c 

c 

re 

E 

£.  C- 

■h  ra 

AJ 

■H 

4> 

cr 

o 

c 

CO 

4) 

to 

CO 

41 

C.  AJ 

CO 

L 

c.  a 

rH 

AJ 

■r-t 

>.  <U 

4) 

•o 

4) 

3  o 

AJ 

AJ  U 

C 

4) 

-x: 

CJ 

•H 

CO 

o 

E 

41 

cu 

■o 

ra  o 

V} 

CO 

■H 

c 

bO 

E 

S 

c 

co  ax: 

ra 

CU 

E 

x: 

CO  AJ 

Cm 

Cm 

AJ 

•H 

•iH 

E 

o 

■o  c 

u 

-j 

■Q 

0) 

■o 

t. 

0) 

ra 

11) 

10  4) 

60  t-  - 

E 

to 

AJ 

cu 

•H 

CO 

Cm 

AJ 

CO 

sz 

c 

CO 

E 

c 

V 

AJ 

•H 

0)  CO 

4) 

t- 

■H  60 

CU 

AJ 

•H 

■o 

pH 

AJ 

ra  O 

SZ  • 

(0 

(0 

a. 

CO 

c 

01 

O  U 

A-> 

4> 

Q.  TJ 

60 

'  co 

rH  C 

•a 

Cm 

AJ 

c 

4) 

iH 

4) 

AJ  T3 

*J 

3  -a 

c 

c 

h 

0) 

c 

CD 

co 

>.  c- 

o  t. 

a. 

O 

4) 

Q.-H 

3 

4) 

C. 

0 

C 

AJ 

CO 

E 

-a 

CO 

41 

o 

o 

3 

rH 

rH 

o 

aJ   0)  °— 

CO 

L, 

c 

CL  O 

rH- 

CJ 

CO 

4) 

•H 

O 

CJ 

11 

co 

1) 

>*~H 

a. 

■h 

cr 

*J 

L. 

CO 

o 

•H 

E 

■H  60 

0 

CO  13 

■H 

rH 

3  ro 

o 

4) 

O 

3 

C. 

M, 

rH 

rH  TJ 

CO 

C. 

in 

*j 

ai 

c 

CO 

ro 

•H 

■o 

ro 

E 

rH  ra 

E  C 

CO 

Cu 

CO  rH 

c 

■o 

4) 

CO 

aJ 

TJ 

4) 

CO 

Cm 

ra  c. 

3 

~i  o 

0) 

CJ 

c 

4) 

A-> 

AJ 

aJ 

4) 

ro  c 

Cwa 

cu  ro 

AJ 

C 

4> 

a 

•H 

c 

>» 

a.  c 

> 

4) 

•H 

c  ra 

5 

aj 

ra  L- 

o 

MM 

3  c~ 

re 

[_ 

c 

M 

4) 

3 

3  ra 

c„ 

AJ  AJ 

■H 

CU 

< 

■o 

•o 

ro 

O 

03 

•H 

41 

O 

o 

•H 

CJ 

o  -o 

U 

c.  -J 

■a 

(_ 

0 

• — i 

o 

id 

■o  X) 

CO 

o  E 

ra 

CO  CO 

XJ 

4> 

c:  oi 

CO 

i — i 

CU 

Cm 

CJ 

O 

o 

o 

41 

•H  C 

41 

73 

1)  C 

3 

T3 

AJ 

CO 

a. » > 

3 

CO 

>> 

AJ 

>> 

3 

■O  O 

ro  c. 

4) 

C 

Q. 

>! 

c. 

c 

CL  aJ  C- 

sz 

c  o 

— i 

n 

10 

c 

E 

X 

C 

CO 

CO 

CO 

UJ  ■ 

CO 

CO  c 

CO 

4) 

o 

Cm 

o 

E 

o 

AJ 

41 

60 

CO 

41 

CO 

ra  aj 

*_> 

o  u 

u 

CO 

c 

o 

o 

O 

4) 

a.' 

Hi 

to 

E 

x:  « 

o 

4> 

CU 

rH 

AJ  c-m 

3 

•H 

41 

rH 

Cm 

CL 

C 

41 

3 

C  CO 

10 

62 

c 

c. 

u 

OJ 

rtj  rH 

A->  • 

ro 

-■H 

rH 

> 

J= 

C- 

c  cu 

■a 

AJ 

41 

Cm 

CT 

41 

41 

V 

'H 

co 

4-> 

T3 

ai 

X 

4) 

t. 

ra 

O 

CO  AJ 

to 

CO 

AJ 

0)  X) 

4) 

CO 

rH 

E 

CJ 

Cm 

41 

3 

41 

Cm 

C  41 

X>  XI 

CD 

CO 

to 

c 

re 

o 

c 

*j 

sz 

XI 

60  -H 

CO 

c  ro 

c 

sz 

CO 

E 

o 

c 

CO 

4) 

\ 

o 

X> 

•3 

Em 

to 

•H  C. 

CO 

c 

AJ 

•«H 

r-< 

o 

c 

o 

u 

c 

ro 

Jj 

O 

CJ 

n  v 

ro 

o  t. 

u 

Cl_ 

X 

a  co 

o 

•H 

O 

41 

Cm 

41 

nj  aJ 

CO 

aJ 

o 

Cm 

CO 

o 

ro 

c 

C 

I_ 

x: 

sz 

•H  X) 

CU 

CO 

o 

CU 

■H  AJ 

C- 

E 

rH 

41 

o 

o 

C 

O 

CO 

■o  x: 

0 

co 

3 

3 

Cm 

AJ 

Cw 

i— c 

4J 

a) 

4> 

C 

Q. 

01 

T3  t- 

CO  "H 

41 

3  C 

Om 

CO 

Cm 

CJ 

o 

O 

C 

aJ 

4)  3 

-  3 

B 

TJ 

t-i 

c 

o 

CO 

o 

0) 

re 

•r-t 

X) 

a 

■H 

E 

4) 

•H  f-i 

E_ 

AJ 

c. 

cr  oi 

X 

J3 

ra 

AJ 

c. 

o 

■rH 

o 

AJ 

E  E 

c 

o 

!_ 

rH  O 

c 

u 

c 

3 

a. 

CO 

t. 

E 

C 

>  ro 

•H 

3 

o 

oi  E 

4) 

O 

CO 

60  AJ 

a. 

41 

Cm 

3 

to 

O 

to 

o 

o 

4J 

O  c_ 

re 

ro 

c 

<_ 

o 

a: 

CO 

to 

O 

CO 

1)  o 

*o 

CO 

CrM 

cu 

41 

o 

41 

CO 

c 

c 

u 

aJ 

t= 

N 

i-»  (0 

a 

C 

CJ 

c 

C-  3 

3 

ro 

a> 

t. 

Jj 

3 

ai 

CJ 

0  <0 

L, 

T3 

CU 

a. 

•o  c. 

CJ 

AJ 

c 

•H 

•H 

4) 

c 

CO 

41 

O  = 

aJ 

'-•)  c 

CO 

O 

AJ 

o 

AJ  TO 

c 

a 

e 

ro 

CJ 

£-'  1) 

1-J 

CU 

C 

u 

0)  'H 

AJ 

60 

o 

E 

TO 

CO- 

o 

Cm 

1'  3 

c 

>,  o 

w 

E 

c 

o 

c  oi 

o 

c_ 

c 

■F-4 

V) 

^ 

CO 

o 

to 

AJ  U 

c 

■D  AJ 

ro 

o 

x: 

■H  3 

> 

ra 

C 

Cm 

■H 

CO 

3 

CO 

-3 

■H 

CL  E 

S) 

a 

to  -H 

o 

CO 

UJ 

o  u 

o 

1— 1 

*-> 

r\j 

■H 

3 

C  -H 

4) 

c  ro 

t_ 

u 

O    <-  CT 

L 

CJ 

O 

aJ 

c 

AJ 

3 

it  'H 

£ 

to 

aj 

t_ 

to 

C. 

E 

AJ 

o  o 

AJ 

■^J 

i_ 

ai 

TJ 

C 

o 

O 

E 

ra  (- 

AJ 

a  co 

Cm 

■H  CU 

4) 

•H 

c 

CO 

4) 

CJ 

CO 

rH 

O" 

c 

c. 

TO" 

s 

tO  CD 

c. 

c. 

ro 

c 

c 

E 

ro 

U. 

AJ 

01 

o 

C 

41 

aJ 

<J  C 

CO 

C_ 

■H 

CO 

1 

c 

Cm 

CO 

01 

41  H 

V 

o 

x:  c. 

•a 

rH 

O 

c 

o 

CD  d 

L. 

c 

o 

CO 

to 

Q.O 

4) 

ty 

c 

O 

60  60  Q.  CU 

C 

CU 

■H 

CO 

rH 

41 

•H 

t. 

X) 

CJ 

Cm 

C-  E 

O 

c 

L 

3 

E  rH 

o 

CJ 

aJ 

<u 

o 

t- 

sz 

CO 

CO 

C  £- 

E 

0 

o 

CL  C 

O 

Cm 

CU 

E 

Cm 

o 

ra 

TO 

to 

a. 

to 

Q. 

o 

3 

a,  aj 

CO 

i 

•H 

0) 

ro 

AJ 

■iH  <U 

c 

■H  O 

Q- 

Cm 

O 

o 

CO  O 

AJ 

CO 

> 

CO 

rH 

C 

ra 

s-  o 

a> 

to 

o 

U 

E  to 

C- 

c; 

-a 

3 

CO 

■o 

> 

to 

AJ  O 

•H 

AJ 

SZ 

c 

3 

41 

X 

■a 

CO 

AJ 

CO 

O 

CO 

>. 

o 

-O 

c_ 

< 

c. 

o 

ra  a> 

CO 

o 

o 

3 

O 

(U 

c 

4) 

c 

o 

E  H 

E 

•H 

3 

c 

AJ 

CrM  AJ 

a1 

41 

c 

c 

CO 

o 

10 

AJ  CO 

c. 

CO 

>. 

OOO.QMHCJ 

a.  z 

<c 

3 

■H 

AJ 

re  aj 

t.  <r- 

cr 

o 

C 

O  U 

CU 

to 

o 

41 

4) 

AJ 

c  ro 

13 

•J 

u  C. 

o 

AJ 

ro 

C-  3 

4) 

3  O 

4) 

a 

4) 

CU 

CO 

rH 

CJ 

T3 

rH 

AJ 

AJ 

CJ 

CO 

cu 

S 

o 

o  o 

4-> 

c_ 

re 

CO 

•o 

C_ 

60  o 

> 

60  Q.  i — 1 

4) 

c 

c 

CO 

AJ 

c 

AJ 

s  -a 

to 

C  AJ 

O 

0) 

E 

4) 

0 

o  a) 

E  CU 

c 

Ss 

CO 

4> 

c  to 

ro 

C 

4) 

ra 

CJ 

■o 

to 

Cm 

41 

> 

a  cu 

C. 

O  CO 

CO 

c\j 

n 

in  vo 

t—  00 

<J>  o 

M 

L 

ro 

£. 

D. 

t-  X 

A-l 

ra  o 

■H 

AJ 

Cm 

•H  C 

c 

■H 

41 

c 

O 

E 

41 

41 

t-  -o 

3- 

AJ  Cm 

V 

OJ 

Li 

■H 

!- 

CL  CU 

3 

t-  c 

ro 

-rH 

4) 

3 

C.  -H 

Cm 

o 

C. 

CO 

AJ 

c 

•H 

CL-O 

E 

•H  3 

u 

to  o 

c 

to 

c 

_J 

60  3 

O 

u 

60  ra 

AJ 

■o 

u 

CU 

4) 

10 

41 

cu 

CJ 

•H 

E 

4) 

3 

3  rH 

41 

•H 

■h  .o 

•H 

o 

o 

CT  CJ 

41  41 

4) 

O  C 

t- 

ro 

O 

"O  60  AJ 

c. 

a 

CL 

(0  m_ 

ro 

CL 

3 

to 

CJ 

cr  u 

X  <0 

o 

x: 

O 

i- 

C- 

CD 

c 

x:  x: 

X 

I-  4) 

4) 

3 

c 

C. 

C.  C 

ro 

4> 

X 

>. 

t_ 

0) 

X 

>. 

o- 

C 

0 

01  c 

41  -h 

a 

!- 

O 

u 

a  c. 

t—  AJ 

01 

D.AJ 

CJ 

o 

-H 

Om 

O  -H 

E 

CO- 

41 

AJ 

Q.-D 

4) 

AJ 

tjj 

•H 

T3 

t_  H 

H  O 

<e  O 

CC  M. 
O 

CD  >M  >M 

<s  z  cc 


60  I 
C  AJ  , 


co  aj  co  Ch  <: 

3  C  41  AJ  0-. 

•H   41  t—  CO 
rH  TJ 

It  -H  SZ  u  sz 

>  CO  60  CO  60 

41   4)  Cm  rH  U 

iJ  U  3  D,  3 

Oh  xj  o  XI 

CO  Oh  CO 

X  41  AJ  AJ 

CJ  AJ  O  AJ 

•  -H  -H  LTx  -H 

3=  >  OuOO  Oh 


cu  x: 
a.  o 
o  c 


•H  C.  C.  AJ  TO 
AJ  O  41   C  CU 


3  AJ  AJ  -H  t-  CO 

•H  o  O  S  t-  O 
AJ  3  Cm  CO  XI  O  CO 
CO  O  Cm  CO  CU  Cm  CU 
•H  CO  rH  XT  TJ 

X   4)  rH  rH        AJ  CO 
CD  'H  fO  rH  4)        4101'H  Cm 

Al>tvXCLLTlHa 
CO  -HO  AJ-H3C0  rax 
CrHC-AJ  TJ  TJSCU- 

o-naroxiTjcuccTj  co 
"  ra  -h  cu  cu 


CO  TJ  AJ 

41  4)  3 

60  C.  O 

ra  o  x) 

AJ  CJ  CO 

c  ra 

CO  TO 

>  41  4) 

TJ  AJ  CO 

ra  -h  co 

CO  CO  01 


KCT3  O  »  OH 

CD  X>  CO  Cm  AJ 

aj  41  a.  ra 

,      •     C     O  C.  Cm 

,  CO  41  AJ  TJ  AJ  O 

ice  tj  c  a 

'  O  CD  AJ  CO  41  Cm 

I  'H  rH   CO  E  O 

,  AJ  a  O  4)  41  CJ 

»  ro  E  u  J3  to 

1  O  *H  fO  41 

i  o     *o  o  £.  x: 

i  Mt  e  c  aj  ra  aj 

cu  to  5- 

1  Cm  AJ  CO  AJ 

1  41   CO  CD  E  3 

I  SZ  >.  E  CD  '•  O 

.  aj  co  -h  aj  tj  x: 

i  O        AJ  CO  CD  60 

1        >.  >,AJ  3 

AJ  AJ     -CO  CO  O 

1    to  -H  H  'H  Cm 


CO  H  10  CJ  O     •  AJ 

AJ  41  3  5  CO  CD 

3   *H    O  C-     Cm  Cm  E 

••  CJ  C-  41  O  C0  CD 

AJ  41  O  TJ  D.AJ  AJ 

o  x  aj  c  ra  -h  s 

to  ra  cl  tj  ra 

Cm  TJ  CD  Cm  CO 

O  C  CD  C.  60 

a  to  >  cj  o  4i 

to  aj  to  o  c  x: 

rH  CO  CO  to  Om  AJ 


ra  oi 

Cm 

aj  B 


>  Cm  C. 

to  -h  ra  3 

CU  TJ  TO 

60  C  CO  41 

CO  'H  C  O 

AJ  Cm  O 

C  TJ  41  C- 

co  c  tj  a. 

>  ra  c 

TJ  O  C 

C0  rH  cj  o 

O  'H 

-  Cm  rH  AJ 

co  aj  ra  ra 

41  C  C.  a> 

O  O  41  -H 

C  CJ  >  TJ 

CD  41  41 

Cm  CD  CO  Cm 

CD  AJ  CJ. 

Cm  ra  O 

Cm  C.  -  CO 

•H   O  TJ 
TJ   CL  CD  TJ 

Cm  CO  CD 

-  O  CO  CO 
CO   O  3  O 


>>AJ     41   "H  Cm 

CO  -H   CU  TJ  CL 
C.  3 

CO  AJ   CD  TJ 

■H  41  Cm  C 

rH  A3  CO  C0 


ra 

Cm  rH 
O 

x:  c 

aJ  AJ 
•H  C 
3  O 
CJ 


CO 

01  01 

aj  x: 

ra  aj 


o  1. 
to  > 
ro  oi 


41  A3 

>,  ro 


TJ  TO   >.  O 


o  x:  co 
aj  aj  c 
co  o 

Cm  >>'H 

o  ra  aj 
xi  tj  ro 


CD  O 
•H 

CJ  CO 

C  CD 

cu  x: 

60  O 

ra  c 


ra  o  c 

Hh  O 


>.-H 
C  AJ 

ra  ra 
E  c- 


e  3 

o  >. 

TJ  Cm  Cm 

c  o 

ra   Cm  *j 

o  ra 

CD  Cm 

o  cu  o 

■H  01  X) 

cm  c  ra 

Cm  J3  rH 

O  AJ  I 
■H 

■  01    >,  AJ 

>  ^  r-t 

■rH    C  3 


CU  H 
Cm  'H 
41  AJ 


60  3 

ra  cr  t- 

AJ  01  11 


co 


41   41  Cm 
O 

ra  C  Cm 

aj  O  -H 

CO  c  • 

O  C.  3  C 
AJ   01  O 

cl  ra  -h 


01  Cm 
CL  O 


■H  C 
rH    CU  AJ  01 

01      W)    C  Cm 

>   C   CU  -H 

cu  ra  -h  aj 

TJ  SZ  rH  C 

O  O  U 

C  Cm 

O  4)  >>  4) 
•H  AJ  C  SZ 

■u  c  ra  aj 


AJ  O 
41  CO  -H  -H 
CL  O  rH  SZ 
>,-H  -H  CL 
AJ   E  X)  CO 

o  ra  t. 

CO  C  60 

•H  O  41  O 

£  OX  0J 

£m  CD  AJ  60 


aj  ra  cu  cl 

C  aJ 

CU   CO  -H  AJ 

E   C  CO  C  TJ 

no  ra  c  . 

C-  -H  rH  TJ  ra 

■H  AJ  CO  C 

3  ro  3  3  3 

CT  C  TO  TO  cu 

CU  'H  "H  01  -H 

.  Cm    E  >  Cm  > 

ra  -h  cu 

ra  X  TO  Cm  Cm 

CU  c  o 

60  rH  C- 

3  41  AJ  O 

■H  AJ  C  <m 

C  -H  -3 

01  CO  >>  O  11 

TJ    I  C.  E   E  • 

■H   C  O  CO  'H  I 

CO  O  AJ  AJ  • 

c  ra  cu 

O      -  Cm  >  Cm 

O  CO  O  'H  O  • 

3  AO  10 

c  oi  ra  co  aj 

CU  -H  rH  CU  C 

SZ   >  CJ  3 

3  O  SZ  X  o 

Cm  O  01  E 

to  c  ro  . 

c   -  ra  c 

•h  co  c-  ra  cu 

E  cu  XI  aj 

cu  oi  ra 

o  cm  x:  aj  c 

aj  o  ra  -H 

-  ro  u  tj 

cu  to  cu  C-  Cm 

Be  u  O 

O      O  C-  C 

O  -H  O  H  'H 

AJ  Cm  rH 

CO  CO  "H  C 

c  o  to  3  ra 

Cm  *H  AJ 

11  i — I  C—  C  CU 

o  ao  Oi: 
c  cl  D.'H  ra 

o  ra  cu  aj  aj 

0  era 

n  aj  to 

rH  AJ  TJ  -H  C 

ra  ra  oi  to  ra 

c.  c.  AJ  n 

cu  ra  ra  Cm 

>   Cl  rH  CJ  C- 

01  41  01  O  O 
tO    C0  Cm  ra  3 


0)  *H 

x:  to 

AJ  CU 


AJ  TJ 

o  c 
m  ra 


c.  o 

CL  A3 

cl  ra 

ra  rH 


I 

o  41 

On  A3 

CO  C-t 

CD  O  O 

U  OP  B 

•H  CD 

>  Cm  CO  .H 

Cm  41   CO  AJ 

CD  AJ  SZ  -H 

CO  CO  rH 

ra  E  -h 

Cm  E  41  o 

O  *•  CO 

CO  CO  Cm 

CO 

4)   CD  10  rH 

O.  >  rH 

>.  ro  f7  to 

*»  J3  ZL 

rH  C 
C-    -  H  -H 

ra 


co 


•H  O 

E  E 


r  11 

CO  C.  £  CD 

O  F1  E 

totM  cu 

C  .  rH 

■H  TJ  m  O- 
E  C  Sc 

c  ra  J;  h 

Cm  AJ  o 

C.  CO   r~  A3 
U  C  CL, 

CL-H  TJ 

CO  C 

co     g  ra 
41   -  S 

SZ  AJ  aj  >, 

CJ  •)  I)  u 
C   3  >,-H 

ro  E  co  ^ 

c.  o 

XI    C    >>  Cm 

O  AJ 

x:  *h  ,. .  to  c. 

AJ  AJ  rH  C-  41 

•h  ra  co  -h  c 

3  AJ  3  aj  c 

•h  ra  ra 

>,TJ  t.  E 

Cm  CU  TJ  41 

O   C.  Ch  CL  E 

aj  cj  ra  o  c 
ra  o  t3  o 

C-   ra   C  Cm  Cm 

o     ra  o  -h 

jO   604J  C 

CO  C  CO  AJ  3 

rH  -H  <_ 

ja:  cd  co  ra 

CU  41  AJ  CL 
SZ  CD  CO  c 

H  CO  Ch  ra  'H 


52 


0) 

1 

c 

a 

z'. 

01 

Cm 

Ss 

I 

01 

01 

E 

L. 

o 

>> 

O  XI 

rH 

1 

V 

o 

C. 

o 

c 

— 

01 

O 

0) 

•H 

_3S 

01 

•H 

01 

10  0) 

43 

43 

c 

Om 

O 

c. 

■o 

o 

tj  f- 

>> 

> 

O 

o 

43 

Cm 

-C 

C 

in 

0m 

Cm 

01 

>  XI 

11 

'/> 

IS 

Q. 

>> 

01 

c- 

•H 

c 

IS 

>.  0 

01 

H 

43 

•rH 

•H 

43 

43 

O  43 

0) 

>>rH 

>. 

O 

3 

L 

u 

c 

3 

o 

43 

IS 

o 

43 

a 

3 

r-H 

XI 

C 

U 

3 

id 

c 

Cm 

43 

XI 

>> 

01 

fj 

43 

is 

O 

01 

c 

IS 

O 

43 

•H 

o 

•H 

Cm 

10 

01 

43 

01 

01 

cr 

£ 

01  rH 

a  oi 

Cm 

t. 

'•; 

•r4 

Cm 

ai 

ra 

3 

> 

o 

3 

>! 

IS 

£1 

T3 

01 

01 

3 

rH, 

C 

; 

a 

QJ 

43 

E 

•H 

a.  ai 

Cm 

ra 

o 

>, 

Cm 

.. 

VI 

£ 

> 

01 

o 

Cm 

L, 

IS 

t*M 

01 

XI 

a- xi 

rH 

rH 

XI 

td 

01 

01 

01 

01 

Cm 

01  3 

re  o 

o 

-J 

43 

Cm 

43 

01 

•H 

43 

o 

C 

4-3 

XI 

43 

O 

o 

Cm 

IS 

•H 

10 

id 

t: 

Cm 

.c: 

43 

Cm 

TJ 

0m 

C 

id 

r' 

TJ 

1/ 

43 

Cm 

fll 

tj 

IS 

c 

4O 

o 

01 

O 

iH 

a 

> 

3 

o 

01 

01 

01 

■H  t— 

x; 

U 

•H 

0) 

to 

Cm 

rH 

•ri 

O 

IS 

01 

a. 

Q. 

01 

3 

01 

-O 

3 

IS 

L. 

01 

a' 

U 

•H 

60  > 

60  3 

CO 

01 

td 

3 

x:  o> 

C 

43 

O 

id 

in 

01 

in 

o 

a. 

a. 

•H 

IS 

01 

O 

»H 

Q. 

u 

40 

IS 

•H 

XI 

~ 

43 

XI 

o 

XI 

o- 

•H 

0m 

cr 

43  Cm 

01 

01 

XI 

3 

c 

c 

IS 

IS 

is 

Cm 

60  01 

01 

3 

c 

c 

01 

■iH 

01 

XI 

~> 

0) 

rH 

01 

01 

01 

01 

> 

td 

TJ 

0 

0 

n 

r-H 

x: 

01 

IS 

c 

01 

> 

■o 

to 

rH 

Cm 

r-H 

<£ 

i-i 

Cm 

E 

XI 

01 

01 

Cm 

01 

60  x: 

'ri 

IS 

rH 

01 

o 

01 

Q.  TJ 

•H 

x: 

4-3 

tj 

IS 

JO 

L. 

r—i 

01 

•o 

D. 

O 

3 

01 

td 

c 

sz 

£ 

c  3 

b£ 

C- 

XI 

Q. 

U 

c 

•a 

4-3 

to 

c 

c 

c 

•H 

01 

3 

c 

c 

01 

x: 

e 

O 

rH 

O 

43 

43 

43 

43 

■rl 

XI 

01 

l) 

Cm 

43 

43 

o 

C. 

(0 

i — i 

is 

3 

IS 

o 

IS 

o 

43 

01 

O 

■H 

IS 

E 

o 

10 

01 

C 

id 

•rH 

01 

01 

in 

01 

o 

43  - 

01 

43 

x: 

43 

10 

SZ 

3 

01 

o 

> 

■H 

£ 

i- 

iH 

•H 

IS 

X 

XI 

Z£ 

XI 

in 

>, 

01 

01 

01 

43 

C  >>-H 

•ri 

43 

t:' 

XI 

60  01 

0) 

■o 

c 

O 

C. 

xi 

43 

Cm 

c 

60 

>> 

01 

Cm 

43 

01 

01 

01 

43 

to 

01 

c 

IS 

43 

tO  43 

3 

•H 

c 

•ri 

43 

> 

o 

o 

SZ 

IS 

IS 

01 

sz 

43 

•H 

01 

>> 

01 

Cm 

XI 

o 

0 

•H 

rH 

C.  0) 

C 

Cm 

C 

10 

E 

to 

oi 

3 

■H 

0} 

4-3 

0] 

43 

sz 

u 

E 

•H 

01 

O 

Cm 

Cm 

Cm 

rH 

to 

id 

>.  4-1 

•H 

c 

c 

60  "H 

0 

01 

0 

•H 

43 

c 

•a 

O 

01 

01 

■H 

43 

01 

0) 

01 

IS 

43 

o 

o 

•H 

x: 

0' 

D.4J 

43 

43 

•r| 

u 

U 

•rH 

o 

MM 

E 

01 

Cm 

•H 

3 

(11 

•H 

01 

>, 

TJ 

tj 

o 

43 

01 

IS 

43 

L. 

•H 

01 

0] 

Om 

0m 

3 

60 

10 

E 

■H 

e 

to 

O 

IS 

•H 

c  o 

43 

c 

c 

= 

o 

4->  £ 

'  1 

Cm 

01 

e 

o 

3 

3 

T3 

>. 

O 

3 

01 

•H 

01 

' — 1 

o 

Cm 

01 

u 

43 

43 

■H  01 

id 

IS 

XJ 

ra 

to 

43 

•H 

43 

•H 

4-3 

3 

O 

01 

Li 

o 

c 

O-l-H 

T3 

O 

XI 

Cm 

O 

IS 

id 

XI 

o 

43 

01 

c 

U 

43 

TJ 

o 

•H 

rH 

■H 

TJ 

is 

4-3 

C. 

O 

3 

IS 

O 

01 

Cm 

01 

C 

O 

Cm 

c 

XJ 

3 

0) 

CL  rH 

Cm 

o 

tfl 

0}  01 

Cm 

0 

XI 

01 

XI 

01 

— > 

01 

>> 

■ — t 

(S 

M 

IS 

O 

13 

43 

c 

60  £. 

U 

01 

o 

01 

43 

o 

01 

o 

60 

•H 

rH 

D 

01 

c- 

3 

o 

Cm 

•rl  3 

XI 

0 

60 

c 

IS 

01 

a  j-> 

Cm 

13 

0-i 

■o 

C 

IS 

O 

01 

c 

o. 

O 

3 

0m 

x: 

*H 

01 

sz 

c 

id 

3 

c. 

o 

01 

43 

d-x;  o 

01 

O 

IS 

c 

Cm 

>> 

E 

01 

CI 

3 

c 

■H 

01 

o 

43 

•H 

Cm 

01 

E-> 

X) 

01 

43 

•H 

43 

O 

id 

Om 

01 

01 

0} 

01 

t; 

43  -rl 

Cm 

o 

01 

O 

01 

£ 

O 

0] 

ra 

Z£ 

Cm 

43 

c 

T3 

IS 

a. 

Cm 

T> 

ai 

O 

01 

01 

c 

x: 

Cm 

3 

XI 

60  U 

IS 

XI 

TJ 

<n 

o 

XI 

01 

^3 

43 

IS 

>> 

nl 

E 

c 

01 

IS 

43 

iH 

■H 

01 

01 

Cm 

3 

01 

XI 

XI 

•H 

01 

Om 

01 

01 

E 

Cm 

0)  -H 

u 

01 

01 

id 

■ri 

43 

j3 

r—i 

3 

•H 

sz 

01 

IS 

n) 

> 

sz 

c 

> 

43 

O 

Cm 

id 

c 

td 

o 

£3 

x: 

43 

is 

Cm 

N  43 

I" 

c 

c 

H 

in 

•H 

(0 

■o 

fll 

c 

01 

43 

43 

c 

E 

E 

O 

43 

o 

IS 

60  o 

43 

id 

01 

E 

>. 

43 

43 

01 

>.  x> 

0 

•H  -rH 

td 

61 

01 

in 

01 

4J 

o 

E 

•u 

0) 

Cm 

•H 

■H 

JO 

c 

IS 

01 

01 

o 

u 

n 

H 

u 

c 

C  rH 

c 

3 

U 

•rH 

x: 

0 

•ri 

V 

CL 

ro 

01 

IS 

4-3 

>.  to 

e 

CL  3 

4-> 

r-i 

01 

•H 

C 

x: 

XI 

c 

O 

c 

43 

01 

o 

43 

c 

id 

60 

td 

Om 

to 

43 

a. 

> 

o 

> 

4-3 

E 

c 

IS 

to 

60  ai 

IS 

to 

IS 

T3 

43 

01 

o 

01 

01 

43 

01 

Cm 

> 

43 

01 

43 

01 

o  c_ 

43 

r: 

01 

•H 

43 

•H 

£ 

01 

a) 

x: 

01 

to  £ 

L, 

4-> 

•H 

01 

E 

o 

c 

•H 

60  to 

td 

01 

60 

01 

(J  3 

c 

c 

01 

o 

TJ 

O 

TJ 

01 

C. 

H 

>> 

0} 

■H 

4-3 

^> 

60  T3 

to 

■H 

Cm 

C 

ill 

O 

0m 

■H 

O 

01 

id 

cxsz 

XI 

43 

IS 

XI 

0)  O 

01 

•H 

E 

•ri 

- 

01 

43 

c 

01 

CL 

01 

m 

CL 

o 

60 

O 

H 

> 

XI 

01 

01 

E 

O 

c 

O 

id 

01 

rH 

01 

id 

r-H 

•H 

sz 

43 

>,0m 

c 

IS 

■H 

> 

3 

O 

fll  E— 

c 

o 

u 

L. 

■H 

0) 

43 

01 

01 

■H 

Cm 

60  « 

Cm 

Cm 

60 

id 

01 

TJ 

to 

01 

td 

o 

01 

ro 

TJ 

c 

4J 

43 

■H 

43 

a. 

O 

> 

Cm 

IS 

XI 

01 

X> 

>,  4-> 

>> 

to 

C 

3 

01 

o 

3 

C 

c 

01 

Cm  C 

■ri 

XI 

43 

Cm 

XI 

H 

1 

tj  £ 

C 

9) 

0 

13 

3 

IS 

3m 

3 

£. 

O 

E 

•H 

XI 

Cm 

■rH 

o 

3 

U 

■H 

0 

o 

O  -rl 

01 

in 

•H 

01 

0 

43 

E 

c 

o 

nl 

O 

C 

43 

IS 

c 

■o 

3 

O 

in 

x; 

o 

01 

•H 

o 

01 

43 

•H 

O 

43 

•H 

D.43  E 

rH 

>>  43 

TJ 

:. 

IS 

01 

o 

> 

E 

C 

4-3 

IS 

01 

01 

E 

01 

o 

c 

01 

01 

to 

01 

id 

43 

43 

01 

01 

■ — 1 

43 

a 

•rH 

Cm 

CO 

id 

•H 

— ' 

E 

■H 

o 

01 

o 

IS 

u 

43 

oi 

o 

0) 

ra 

J3 

01 

CL 

•H 

IS 

01 

i— t 

-C 

3 

■  H 

ra 

TJ 

IS 

>>  43 

TJ 

id 

•rH 

XJ  C 

ra 

c 

Cm 

Cm 

Cm 

o 

01 

>> 

o 

43 

4-3 

4-3 

o 

43 

in 

43 

01 

01 

Cm 

60 

43 

>1 

XI 

XI 

3 

Cm 

43 

01 

> 

Cm 

01 

01 

C 

01  -H 

>1 

C 

c 

O 

O.XI 

>,  43 

> 

10 

rH 

01 

•H 

01 

43 

43 

0] 

IS 

c 

c 

E 

O 

C 

x: 

ra 

Cm 

_H 

IS 

IS 

O 

in 

Cm 

O 

Cm 

Cm 

01 

Cm 

43 

10 

id 

o 

01 

•H 

a 

>,XI 

tj 

01 

x: 

>< 

o 

43 

o 

■H 

IS 

•H 

u 

IS 

to 

Cm 

a 

01 

£1 

U 

01 

43 

01 

3 

u 

c 

Cm 

O  60  -H 

o 

id 

0m 

SZ 

•H 

co 

X 

01 

bO 

J_> 

0) 

43 

•H 

•H 

01 

01 

10 

01 

is 

in 

01 

•H 

01 

IS 

XI 

id 

E 

u 

x: 

id 

XJ 

01 

O 

•H 

to 

(J  C 

Cm 

43 

rH 

01 

•rH 

o.  oi 

Cm 

•W 

•H 

i-l 

■D 

i-J 

3 

E 

43 

o 

Cm 

a 

Cm 

0 

3 

43 

Cm 

o 

01 

id 

id 

re  -h 

•H 

o  x: 

•H 

to 

XI 

o 

oi 

c 

u 

01 

E 

3 

C 

01 

aj 

IS 

J3 

U 

Cm 

01 

01 

01 

0 

43 

>> 

o 

x: 

Id 

43 

43 

Q.X) 

o 

c 

>, 

3 

43 

to 

01 

o  <■- 

c 

o 

01 

U 

O  rH 

L. 

A.) 

01 

a-x: 

U 

43 

01 

in 

01 

01 

0) 

Cm 

XI 

43 

01 

Cm 

id 

01  01 

IS 

60 'rl 

o 

rH 

c 

0m 

O 

•rl 

o 

id  tj 

0] 

•H 

£ 

U 

■H 

01 

Q. 

MM 

aw 

0) 

IS 

c 

x; 

3  x: 

SZ 

x: 

O 

id 

01 

o 

XI 

oi  x: 

SZ  <D 

c 

x; 

C 

C 

•ri 

Om 

4-3 

•H 

Oi 

43 

ro 

U 

T3 

IS 

0m 

01 

H 

IS 

o 

c 

E 

■H  t- 

E 

43 

*-> 

f- 

Om 

H 

E 

43 

IH 

o 

43 

43 

•H 

3 

01 

0 

O 

O 

43 

IS 

a> 

3 

01 

TJ 

£ 

0m 

IS 

c. 

ra 

01 

to 

3 

■rn 

to 

A3 

TJ 

o 

£ 

C 

4-1 

«H 

43 

IB 

1- 

Cm 

01 

rH 

>.4J 

o 

rH 

3 

o- 

•H 

3 

c 

4-3 

ra 

■o 

'rH 

CLOm 

o 

> 

c 

O 

Cm 

IS 

tu 

to 

XJ 

O 

ed 

it 

01 

C 

01 

c 

01 

■o 

<D 

UJO 

O 

ac 

he 

•H 
43 

•H 

to 

iH 

n 

oh 

43 
01 

j  r 

Om 

0m 

AO 

•H 
> 

>,  C 

4-3 

E 

•H 

-a 

•H 

Cm 

u 

43 

•ri 

43 

oi 

3 

Cl  01 

Cm 

•H 

c 

o 

ro 

01 

IS 

U 

01 

L 

43 

Cm 

XJ 

C- 

O.TJ 

ro 

o 

c 

0) 

fl) 

60 

43 

u 

o 

O 

c 

01 

0) 

c 

SZ 

o 

z.. 

c 

s: 

ro 

E 

60X1 

C 

m 

M 

to  -O 

U  1^ 

M 

a 

CJ 

n 

•rH 

u 

•ri 

10 

•rl 

XI  rH  t0 

to  to  c 

43    O  XI 


01  TJ    I  C 

43     0>  Om  03 

to  60  O  E 

Cm    Id      I  01 

O      E     43  Cm 

D.  to  3  "H 

C.  TJ   O  3 

O      =  cr 

0  01 

43     01  Cm 

-  o  c 

43    01  -rH  43 

C  Q.0-  c 

01  01  01  01 
E  3  TJ  E 

a.  oi  oi 


•no-  .-rt 
10  01  c  to 
43       O  Q. 

01  Om  -rH  01 

TJ  H  43  c. 


C    U    0)  --H  -rl 

to   C  -rl  0-  C. 

O  01  3 

01        E  TJ 


CT  rH  01  10 

Cm  43  01  TJ  C 

IS  XI  01  01 

E  U  331 

01   01  00  IS 

43  Tl  Om    01  43 

01    tO  O  -rl 

>.  E  01 

01  01  43  X) 

Om  43  C. 

01  0m  Cm    O  43 

x:  re  to  a.  oi 

43  43  Q.  01  3 

01  Cm  £ 

rH 

01  43  rH    (0  C 

43    C  10  O 

•ri   fll  TJ  -H 

TJ    E  Om    C  43 

3  43  O    10  O 

IS     C.  10 

IS  60  43 

3i  a.  c  oi  oi 

01    01  -H  -ri  > 

01  TJ  rH  rH  • 

tj  a 

•  E  Z* 

oi  o:  re  o 

3    •  01  01 

O  O  SZ 

3  "SO 
C  01 


43  O 


43  43 


01 


01  r 


o  >>x:  "H 

O  XI  43  re 
C  43 
O  43    O  01 
43  -rl    £  -O 
TJ 

C  3  01  to 

o  to  > 

•H         rH  E 

43  x;  oi  o 

H    43    3  Cm 

TJ  O.  43  Om  • 
TJ  01 

tO  TJ  SZ  01 

I    O  TJ 

c  c  to  re  • 

H-d  «  E 


C  TJ 
3  01 
O  O 


O  Om  <£ 

•H    O  -  • 

43  TJ  O 

0  01  0 

ra  c  43  o 

O  O  43 

01  H  c 


10    ><  43    >  (_  43 

(J     Cm  tO  Cm 

43   C-   01    01  O 

O  01  Cm  01  00  O. 

CL  CL  Cm  XI  01  01 


C  •ri  -ri  43 

Cm   O  TJ  Om  C 

■  3  -rt  3  01  01 

O  43  to  TJ  E 


Cm  O 
•rl  3 
3  43 


01    01  01 

>    3  TJ  rH 

o  ra  to 

01  -H  E  o 


>,  rax 

rH  01  43 

i — I  01  TJ  "rl 

10  C  rH  3 

O  O  3 

■rl  CL  O  XJ 

rrj  -rH  0m  CO  3  01 

01  'H  01  01 

■rl    (J  C-  01  CO 


60 

tO  CO 
C  43 


U  3  rH   01  CL 

01  60  3  3m  I 

X  01  O   10  C  I 

ClJ  Cm    3  '33  •ri  ( 


CO  TJ 

.    C  01    01  • 

I     'ri  £    43  60 

CL  43  01   O  CO  TJ 

•ri    01  Cm    in  *H  Cm 

3^0  rH  10 

CT  rH  £     C   3.  TJ 

01   3  l-HUC 


0  43 

Cm  . 

01  01 
C.  rH 
3   10  ■ 


re  to 

rH  43 

*  XI  01 

43  Z 

c  s 

01  C  H 
E  01  CO 
Cl  01  <£ 

•ri  XI 


0.  TJ 
CL  01 


60  cr  oi  oi 

•ri  oi  re  oi 

E  sz  £ 

Om 

I  10  O  01  O 

•  -ri  Cm  43 

I  XI  43  oi 

.    J-     C  Cm  01 


O  01 

•H  01 

43  Cm 

tO  3 


•  01  o  c 

43  o  tO  60 

C  10  Om  c 

01  rH  3  'H 

E  CL  C  rH 

0)  01  tO  rH 

60  Cm  E  'rl 


Cm   TJ  . 

01  01  c  c  c  c 

a.  u  ra  oi  -H  3 

o  o  £  >  to 


oi  o 
>.  • 

CO  O 


'0  00  13 


-  Q,'H  Om  XI 
01  43  (0 
01    tO  43  C 


I  TJ  O   3  Om 

I  fll       o-  o 

3  43  fll 


rH    01    CO  C 


■ri   3  CO  3 

cr  oi  to 

01  fll  01  o 

Cm     Cm  10  fll 

10  Om  O  XI 


01  01 
E  XI  TJ 

fll  t  1  'ri 


in  fll  o 

TJ 

>.  to  to 
■P  £ 

01 
01  -ri 


>x  tO  '' 
CrH  r 
CL  CL  ( 
10   E   3   10  - 


I  01 

ra  c  1- 

i     o  o 

I  0m  -rl  3 

:  m  43 

0  o 

01  c 
•  •  c. 

I    XI     Cm  CO 

I   fll   O  CI 

I  43  O  tO 

I   10  fll 

60  >>  E 

•rH  Cm 

43    tO  3m 

CO    CO  Cm 

01  CO  o 

>  01  3 


43  01 

C  tH 

o  x: 


CL  CO 

E  01 

•ri  CO 
3 

43  Om 

01  01 

O  Cm 

E 


ra  xi 

11)  - 

43    O  H 

C     C  O 

fll    3  Cm 

E    O  43 

01  o  c 

60  O  O 


to  • 

I    O  C  rH  01 

:  43  3  a  > 

I  O  -ri 

I  TJ  X)  43  43 

I   01  3m  01  c 

L  43  re  J*  01 

i     C  01  C.  O 


43    O    CL  0) 


C  43  rH 


fll    CL  01  43  > 


3  XI  43 
fll    10  01 


"  O  43  fll 

tO  Cm 


CL  X 
01  43 
CO  o 


c  >> 
to  01  . 


Cl  i — i  C_ 
01  M 

ra  3  x: 
cr  u 
ra 


Cl-h 

Cm  E 

O  -ri 
O  00 


C  XI 

o  o 


oi  ra 
>.  c. 

10  X)  ' 


01  >,       01  CO  to 


r-H  O   C   3   O  1)  X 


l-H  XI 

C  43    X  ■ 

ra  til 


C  43 
43  XI 
C  60 


<J    £    Cm    0)  CL 


E 

re  oi 

Cm  43 

60  CO 


Cm  01  ■ 

01  O  43  . 

>.  E  O  c  ■ 

fll  01 

01  43    fl)  -rH 

>  1)    01  SZ  rH  I 

>>  43  O 


SZ  r-i  r-l  IH  -rl  C 
rH  43    tO    01  TJ  'ri 


C  O  E 

•H  01  fll 

C-  Cm  43 

01  01  01 


10  43  43  C  3  -H  fll 

C,    tO  01  43 

O  43  fll  E  C-  Cm  fll 

CL-H  C  01  tO  O  rH 

Cm  X)  O  01  -rl  CL 

O    (11  01  rH    01  E 

0  C-  >,  01  -H  43  O 
O  Cm  CO  E   C  O 

01  O  01  10  (0  01 

XI    tfl  >  —  Cm    E  43 


o  ra  3  fli  x:  oi 

O  Cm  43  -rH 
C    C  43 

rH    O    O  111  C  -rt 

C  -H  SZ  SZ  01  rH 

0  43  43  43  43  tO 
tO  Cm  fll 

3     Cm     01  XJ  O  Cm 

01  o  c-  c 

•h  cl  to  re  01  63 

>  0.  c.  c 

fll    O    O  01  O  -ri 

C.   01  SZ  01  E  43 

3  01  01 

>,  Cl  C  01  fll 

C  XI  rH  -H  C.  43 

o  43  fl)  oo  re 


0)  TJ 

>,  c 
to  ra 


O] 


C  3 


C  XI 
3  C  O 
(J   O  0J  60 


•ri  Q.  43 

)43  TJ  01 

01  XJ  >»  01 

60  ra  xi  43 


oi  ro 

01  C. 

1)  o 

01  XI 

co  ra 

tO  rH 


O  01  CL 

n  >  £ 

43  fl)  O 

OHO 

43 

-rl  fl)  Cm 

TJ  E  O 

0)  to 

C  CO  TJ 
U  rH 

(J  0)  c_ 

tfl  X  o 

43  3 

rH 

ra  43  rH 

CO  ra  to 


3    O  43 


td 


01  to  3 

~  11 


43     C.  01 


O  -n 


a  o  0= 

01  43  C 

ore  ra 

O    C      •  rH 

ro  o  oi  cl 
xi  o  o 
ai  re  c  43 

XI  rH  Q  3 

43  43 

rH  01  (0 

-rH  CL 

>»  (0  E  fl) 

r-4  O  XI 

rH    01  O 

tO    01  43 

0  3  rH  XI 

•n  re  (0  60 

43    O    O  -rl 

01  -HE 
C-  TJ  C 

0  rH  SZ  CO 

01  3  01  'H 
X  O  01  SZ 
f-    3  43  43 


53 


CtJ  O 

Sh  J= 
S>>  P  P 


<U  +>  t>> 

S  H  H 
p  cd  cd 


cu  (U  ft 

P  J3  o 

oj  co  cd 

U  -h  h 

o  c  p 

C  h  C 
030 

ci  cm  o 

Q)  +J  U 

■3  3  J3 

Eh  .a  H 


01  Sh 

0J  OJ 

S  > 

O  tH 

H  iH 

OJ 

oj 


cu 

Sh 

OJ    01  'H  ■ 

b  +^  a  **> 

hop 

10   CJ    Sh  CO 

in    C  3 

0)   O  co  TJ 

■a  o  -h  a 


01  o  -h  in  oj 

H  J3  H    O  bD  CJ 

(1)  cd  >j  Cm  -73  J3 

MHO  (Up 

4->  H 

c  a  h  c  u  c 

U   3  H   D  O  -H 


-P  J3 


H  -H  «H  -p 

co  -P  G 

£  iH  C  0) 

aJ  oj  g 

■P-P'H  5 

3  -h  o  to 

o  ft  m  cd 


G  -h  >  <u 

•h  g  qj  bo 

■p  o*H  a) 

W  OJ  Jh 

a>  Jh  ,g  aJ 

+>  bD  bD 

CL>  «iH 


g  o  >>  - 

cu  -p  Jh  c  t)  o 

-P  O  -H  fi  a) 

<*h   to  +j  w  aj  ,£> 

O   CD  co 

TJ  iH  +>  <M 

to  *H  O  •  to  o 

•H    tJ  3)  D 

<1J  aj  tJ  to 

bOt)  H  cd  O  -P 

g  e  a  o 

■H    C  QJ  i— I 

f   OJ  £  ^  B 


o 

-p  Sh 
O  bD  cd 


S  -P  -P  Jh 

CJ  G  CO  <D 

,G  O  0  ,G 

-p  O  -p  -P 


m  g  cj  g  Jh  ,c 

■H    3  O  O  -P 

O        -ti  -H  -p  t>> 

<U   O  O   OJ  -P  aj  G 

i   Jh  Jh  -p  G  a  Sh  cd 

I         ft       H  J  O 

O         il  l  h  P  O 

CD   >    d;  rH  -P  aj  -G 

■P   aj  >  ,£>   aj  co  H 

cu  XI  aj  -H  G  -P 

In       ^   w  -ti  O  bO- 

O    CO         CO    QJ  CJ  G  C 

G    Sh    CO    O    Q  -H 

h  Jh  -P  -H 

1  O  CO  T) 

i  <H  QJ 

EH  -P 


O    CD  -P  ft 


*H  t3  C  O  EH  Sh  CJ 
-PC-HCWaj    •    *  U 

oi  cd  <h  <?x)EH-paJ 

CJ  CJ  <H  fit-  O 

-P  to  Jh  -h  co  -co  vo  ajO\ 

S-J  -    -P    I  (h  W 

to  o\ 


B  H  M  U 

CO   aj  CJ  G 

<  >  g  cu 

H  CJ  bD 

cp,  bO  aj 
O  CJ 

-G  tJ  bD 

■p  -p  <u  a 

G  Td  -h 

CD    C  *H  -p 


cj  cj  o 

■P  &  ON 


0)  -P  -H 
rH    O  S 


a)  m 


aj 


aj  -p  CD 

^  h  >> 

O  O  <H 

ft  O    C  -H 

^  O  -P 

O  to  o  C 

aft  oj 

c  ^  a  nj 


P  bO  cu  c 


-p  o  -p  «d 

to  CJ 

aj  to  -p  cj  -p 

■h  -p  to  o  a 

U    O    h  -H  CJ 


.  .     O  iH 

-P   O  J3  O 

CO  C|_|  -p 

aj       tu  to 

B  o 

CJ  '  ■ 


•V 

0 

0J 

=t 

- 

j= 

P 

c 

P 

£  Sh 

CO 

P 

<M 

o 

Cu 

S 

B 

p. 

a. 

01 

c 

■§ 

p 

P 

p  0 

•<H 

CO 

P 

■H 

Cm 

13 

Jh 

a 

t. 

p 

01 

CM 

CQ 

01 

U 

CO 

a 

CO 

P 

•H 

■H 

CJ 

CJ 

u 

•rd 

-p 

111 

O 

cd 

m 

C 

'V 

OJ 

C) 

01 

CO  <H 

tu 

M 

01 

01 

o 

CO 

r/j 

■P 

c 

-t-' 

> 

o 

& 

01 

•H 

p 

fd  in 

cu 

cd 

Pi 

ft 

01 

a 

01 

hn 

■H 

& 

■rH 

c 

(H 

01 

>  CJ 

p 

3 

CO 

111 

cu 

■3 

•d 

-P 

CJ 

-p 

2. 

w 

•H 

O 

<n 

0J 

CJ 

Cjd 

ft 

CJ 

cd 

tu 

H 

t„ 

C; 

ti 

•H 

Cm 

£1 

P  CJ 

UJ 

cd 

•a 

o 

■H 

01 

TJ 

c 

-p 

o 

01 

U 

CJ 

c 

CO 

•15 

p 

C  -H 

OJ 

St 

p 

> 

<H 

CJ 

OJ 

o 

p 

-p 

!h 

01 

■H 

OJ  u 

OJ  u 

■H 

? 

CO 

cd 

o 

o 

•H 

CJ 

o 

01 

■H 

0) 

iU 

%H 

f> 

CJ  o 

13 

j  QJ 

o 

J3 

CO 

p 

> 

3 

o 

o 

IH 

01 

,a 

O 

•d 

M 

C  P 

cn 

li 

Pj  c 

c 

CJ 

0J 

& 

rH 

■rd 

ft, 

M 

u 

1' 

-p 

-P 

a 

O 

£ 

■P 

01 

OJ 

oj  cd 

OJ 

a 

O  OJ 

OJ 

CJ 

p 

cd 

0 

01 

O 

J3 

ni 

r 

01 

■p 

c 

u 

Pi 

•H  tH 

H  O 

taO 

bD 

CO 

M 

CQ 

H 

>> 

a 

CO 

CO 

Eh 

-p 

w 

+= 

O 

;i 

C 

o 

01 

3 

M 

cu 

o 

0J 

< 

c 

OJ 

>. 

01 

ft 

c 

3 

u  — 

EH 

!>> 

o 

-H 

p 

OJ  01 

E 

<M 

>  • 

■H 

a 

6 

CO 

c 

ft 

■H 

01 

E 

o 

to 

& 

i — 1 

-p 

CO 

p.  p 

o 

M 

0J  CO 

M 

^ 

C 

Jh 

Cu 

•11 

Pi  P 

cd 

a 

'.0 

c 

,c 

0 

o 

■H 

TJ 

X  0J 

Ui 

OJ 

•cJ  -a- 

3 

C 

o 

3 

01 

>d> 

u 

cd 

cd 

p 

c. 

CJ 

-p 

4-' 

o 

cd 

o 

>. 

a.- 

HI 

c 

41  u 

ft 

LTv 

•H 

rd 

O 

IH 

p 

P 

.c 

S3 

-p 

+ 

01 

> 

CI 

0) 

cd 

CJ 

M 

P 

P 

p 

CO 

•rH 

CO 

o 

Cm 

01 

a 

■H 

o 

01 

■H 

p 

a 

M 

m  C 

o 

M 

CJ 

o 

cd 

01 

H 

H 

01 

B 

O 

S 

CJ 

-1) 

■H 

c 

CO 

o 

Cu 

ti 

u  o 

<H 

a 

H 

Cm 

Cd 

IH 

cd 

cd 

to 

cd 

01 

i 

g 

01 

Fh 

; 

Cu 

cd 

41 

M 

■H 

rr, 

S 

P 

cd  ej 

> 

CJ  >v 

Pi 

•H 

■H 

?• 

3 

H 

CO 

H 

cS 

J3 

■H 

o 

01 

CO 

f.C 

cd 

o 

a 

OJ 

P 

■H  H 

01 

C 

CC 

H 

CC' 

Cl 

ft 

< 

+3 

Q 

■p 

a 

-1 

>>  ^ 

c 

Cm  01 

C 

J= 

cc 

cd 

01 

-d 

Cl 

01 

ft 

C\J 

c 

o 

c 

Cm 

be 

'D 

01 

i 

OJ 

C 

J3 

■H  p 

hd 

P 

'.: 

P 

OJ 

LTS 

cd 

ft 

Hi 

c 

■H 

<H 

!h 

01 

01 

s 

CU 

i- 

u 

LJ-N  U 

cd 

C  cd 

U 

cd 

J3 

(U 

cd 

Dl 

u 

■H 

o 

O 

> 

-p 

■H 

•H 

J3 

■H 

ttO 

•H 

|. 

H 

M 

cm 

O 

jQ 

E 

P 

a 

&0 

& 

a 

U 

P 

& 

P 

a 

cd 

a 

O 

c 

O 

-H 

& 

w 

•3 

J3 

S 

§ 

p  a< 

3 

01 

CO  p 

■H 

01 

01 

0J 

" 

<H 

A3 

u 

(1) 

m 

ul 

■p 

H 

-p 

1' 

01 

CU 

■H  OJ 

3'  .Ul 

rH 

P 

•3 

J3 

& 

O 

Eh 

01 

>.  -;f 

•1 

c 

(.0 

!h 

< 

P 

K 

K 

E 

is  P5 

CU 

P 

>>  3 

cd 

p 

P 

p 

cd 

a 

o 

■H 

« 

O 

H 

3 

01 

p 

J3 

m 

C) 

c. 

H  T3 

H 

Sj 

CI 

c 

CJ 

0) 

cd 

iC 

.s 

cd  S 

M 

cd 

c 

'.. 

jS 

OJ 

a 

•H 

■p 

OJ 

m 

oj  cd 

C 

> 

H 

oj 

cd 

-3 

3 

v. 

1 

ON 

a 

ui 

(Li 
■H 

bo 

01 

0 

!>. 

!h 

u- 

ti 

01 

p 

ho 

ti 

•H 

CJ 

u 

cn 

01 

•a 

U 

oj  m 

CO 

H 

01 

1 

p 

CO 

0J 

o 

OJ 

O 

•H 

c 

0) 

0 

0J 

01 

ft 

|i< 

o 

p 

E 

cd 

> 

6h  M 

C-d 

<H 

Ed 

CO 

E 

p 

O   £  -P 

O  O 

rH  rH  G 

CJ 

rH  -d 

bOH  C 

G  aj  aj 
■H 

-P  <h  bO 

to  O  a 

CJ  -H 

-P  T.  -P 


w  ft  ^ 
CU   aj  ft 

41 -2  5 


01    3  .H    >   Pi       Jd,  O 


P  PH  O 


CO  "H  CJ 

Ad  01  C 

S    v.  ° 

o  ^  cd  o 

H  H 

OJ  C  OJ 


<H 


_  O  J3 

53  -h  p 

Sh  P 

p  Cd  <m 

X  M  O 


ft     0J  ft 


£3 


CJ      2  r-. 

rC     Tj  JJ  OJ 

+-       <U  rC  rC 

O  -P  -P 

bD  O  H 

c  ;h  3  c 

•iH    ft  t(H  -H 

-P 

to   G  bD  to 

CJ  -H  G  CJ 

-p  «iH  -iH 

to  u  o 

GJ    CJ  *H  G 

■p  M  d  o. 

cj  aj  -H 

U  -P  CJ  CJ 

CJ    CO  Jh  -H 

C  *H  <M 

O    fi  CO  CJ 

O  -P  tJ 

'CJ  to 


CJ  -P  H 
tO  O  ON 
QJ    Sh  O 


O    Jh  S  CJ 


QJ 


>>   CJ  S  Jh  " 

aj   G  t3  -P  bO 

O  -H    aj  CO  C 

bD  CJ  -H 

•    G  CC  bD  Jh 

Q  W  C  ft 

rH  -H  CO 

Ch    aj  Jh 

Jh    O    G  ft  U 

Oj         O  tVJ  CJ 

rG         '  *H  > 

CJ  +5  O  rH 

•H     ■   al  O  *h 

CC  >  S  ON  CO 


-C  -P    Jh  i— I  CJ 


1  +^    tO    CJ    Jh  Oj 


+^ocjo;>,g  ocj-p 

^,GJh-H4JG}h3 

+j    ^  jp  jp  jp    bfl  O   ft  <tf  G 

Jh  -p  G  -h  G  -H  O  ^ 
OtO-PO-PCJ-PGJn' 


&  a 

ft  O 
S3 


-P  C>  G 

CJ  -P  bO  Sh 

^  CJ  O  aj 

U  U  U 

+->  O  CD  G 

10  G  Sh  CO 

GO  -P 

O  o  G  w 


aj  >»  H  tJ 
0  i— I  CJ 

a1  x;  c  S 


S  CJ  aj  Jh  H  CO  S 
-   a  'H    3    aj    Jh  Jh 


CO  Sh  -P 
Sh  CD 

CJ  CD 
g    f»>  Jh 

O  -P   aj  O 

U  -H  G  -P 

H   to  aj 


QJ  ■H 

4->  -P 

OJ  aj 

Sh  -P 

O  'H 
G 

C>  d' 

O  Jh 
CJ 

t3  CJ 

cj  aj 

3  b" 

S  h 

O 

>>  -P  ■ 
X!   aj  - 

aj  Sh 

CU  O 
CC  A  . 


CD  aJ  tJ 

Cj  bD  cd 

^  -P  rH 

-P  r*>  *iH 

-G  &  aj 

-p  a  oj  -p 

ft  *H  Jh  CU 

3  -G  QJ  1Z! 

Jh    >  Xi 

to  -p  CJ 

■H    S  > 

■a  P  -d  -h 

G  -P 

co  -rJ  a)  o 

Sh  CJ 

aj   aj  *ro 

I— I  t3  CJ  rjQ 

CJ   G  Sh  O 

T)   a!  5 

■P  to  G 

CJ  co  aJ  a) 


I  co 


CJ 


■h  cj  aj  a  cn 


Cm  Sh  O  O  QJ 
Sh  O  U  > 
CD  «h    CD   ft  G 


Cj  cu  to 

•H  -p  J3 


Eh  Sh  G  cj  aj  a 
O    O    oj   CJ  H  -H 


•  *H  G  G 

<D  >  aj  CJ 

U  O  CJ  to 

G    Jh  ^3 

-p    ft  Cm  aj 

O  <+H 

G  O  aj  CD 

Sh  to  -P  £ 

4J-  r-j  CO  -p 
CO  CD 

S  G 

CJ    G  Jh  -H 

^-5    O  O 

-p  *h  a  cj 

Hp  CO  CJ  CJ 

G    CO  U  G 

•H  -p  O  -p  oj 

Tj  tj  CO  H 

tU    CJ  rH  CJ  O 

TJ    Sh  'HCh 

CJ    CJ  G  G  Sh 

CJ    CJ  ?  CJ  CD 

G  <C  O  nz)  ft 


•P  C  -P  ft  bO 


to  -P  O  Jh  G 

•H  O  -P  G 

G  CJ  CO  Cm 

G  -p  oj  i3  i— I 


>  aj 


QJ 


O  -P  CO  G  O 

•H  to  CJ  -H 

tJ  tJ  CJ  bD  to 

QJ    CU  CJ  Jh 

G    Jh  CJ  CO  CJ 

Sh    cj  G  > 

QJ    CJ  ITv  -H 

cj  a}  co  tJ 

cu  W 


cd 


O  -p  o 

CJ    C   In  QJ 


M    O    Jh  -P  CO 


CO  CU 
G  «G 

■p  -p 


ft  QJ 
CD  CD 


"  i— I   fn   to    h  G 


O  -P    Sh    Sh    C  -P 


CU    G  rH    O  Sh 


CD    ft  O    O  aj 


•H  O 

CJ  -p 

-P  QJ 

co  a 
a 

bD 

CJ  G 

,G  -H 

-P  -P 


u    cu  ^ 

_  H  * 

>     3  rH 


QJ  CO 
in    [II  i — I  cfl 
CO    Oj  rH 
■G         G  < 
G  >>  O 
CO  +>  -H 


■11     L7i     OJ    rH  O 

-P    G  ^  ftO  ^ 

G  a1  o  cd  to 


cdxi-pajpHOCJcd 

<m    CU    to  Cm    Jh  N 

G  Jh  CJ  CO  -p  -H  to 
CWpiri/SCCD 

a)  >  cj  O  aj  o 

S  -H   CD  QJ  G   cj   bO  *H 


to  SP  -H 

G  Tj  Cm    10  ft 

TJ  CJ  -H    QJ  CJ 

G  N  Hp  -p  ^ 


O  Cm  C  U  -P 
CJ    O  -H    G  O 

-P  G  H 
-G    iS  H    CJ    Jh  H  CC,G 
QJ4JCCjG-PCJQJG-P 

W  «H  -H    Jh    tO    ^  CU  O1 

■H  i— 1  Jh  -P  G  C  H 
aajQJtoOQJ  (Ucd 

G  -P  cj  >■  aj  ,G  to 
a1  aj  a)        cO       -P  O 

CJ  ,G  to  ft 

-p  -rl  1)  O 
CJ    CO         f>  Sh 

QJ  CJ    O  ft 


CO  CJ 
QJ  ,G 
^  -P 


U*  O  -H  Jh  Jh 
CUjH-HCUGjHCJft 
^OGtOOO^a 
EnenGGo-PEH-H 


ri)   rl  I — ' 

B  fd  • 

0J  0J 

C  T3  >■ 


oj  cd 

60  p 
C  Cm  O 
•HOP 


CO  Sh  P 
CPU 
O   CO  0J 


TJ    C  H    CO  -H 


0J    QJ   01    Cd  bO 
J3  rCd.    <3  ft 
Eh  Eh  Eh   P.  < 


54 


OS 

P  0} 

a  th 

oj  u  a 

w  v  m 

QJ  p>  aJ 

U  -n  -h 

ft  In  01 

OJ  (J  3 

t<  xi 

O  P 

H  »h  01 

<*    CJ  X! 

QJ  o 

>>  ft  3 

■p  io  a 

c  <  o 


h  XI  >> 

O  P>  X! 

•3?  " 


•H  -H  Sn 

p  ID 

OJ  O  PU 
>  OJ 

co  ft 

X!  oi  • 

C  T) 

M  -H  OJ 


o  B  3 

E3-H    O  • 

O  CO  o  o\ 

Hi  OJ 


h  uflia 

a)  Ai 

QJ  H  S  E-i 

>  o  eg 

O  T)  < 

H  -P 

»  3  «  t 

XI  O  X!  O 

E-I  *  P>  <H 


O  t3  C  -P 

X!  *H  tH  -H 

1  u  (n  c 


00 


4-1 


Cfl 


HI 


ri  Tt  •  ft  -h 

oj  o  oj  o  a 

p  XI  o  x!  -3 

0  p  q  m 

<U  D  S  T3 

ft  a  -p  H  c 

01  i<  a  o 
a  -p  o  o 

•H  W  ft  J  tJ 


d> 


■H  J3  -H  O 


01  p  v-I  H  0) 


d  £ 
■ri  p  U 


Oj  «H  O   OJ  O  Tj  "H 

■d  W  rl  O  w 

C  rH  O  > 

a)  <m  cc)  a)  .c  -p  tu 

tJ  aJ  ^  xJ 

oj+j  tu-p  nj  +j  h  o 

•ri  +3  <H  1)  'ri  +J 

aj  pL  w  o  Sn  ?  o 

+j  a  tj  to  a 


0J  -P  H 

in  <u  c 
0  B  G 


C   C  -P  C  -P  -P 


(LI    OJ    is    QJ  u 


C  W  C  <ti  in  to  • 
T)  <H    I)  O    O    O    4)  W 

63         >    d        -P    O  <D 

■ri  aj4JHca»oC3 

<D  S  <U  H  0  TJ 
•h   o  &   aJ  ^  CJ  <U 

-p    Ui  <V    OJ  £3  O 

■H      m  c   •  w  £  o 

JhEJCJOWOJ-P-P*-! 
ODC-rig^JOOft 

fl  W  ^  o!  o        "  -rt 

ID         V  r|  4H         01  t)  C 

oj      ^  7  h  •Ma 

^J-riCftCUpOS 
W^Tf'ri  -pp>bD 
a)  O  p  w  4h  o 

X!    £    W  H  'H  -ri         -P  H 


Ph  > 
03  ,Q  , 

Ph  O 


.5 


T*    OJ  <H  > 


OJ    OJ  OJ 

a  c  tj 

■HDD 
P  =H 


-p    OJ  QJ  OJ 

>  J3  X  J3 

C    C  P  'H  CJ 

o  -h  a  co 

03  OJ 

<   •  CH 

h  cd  H  J3 

S»  -H  OJ  p 

!h   3  <  >  -rl 


T)  1h 

OJ  o 

h  p 

OJ  oj 

P  H 


OJ  JD  OJ 

hue 
>j  a 


OJ  OJ 
OJ  XI 

s  -p 


>  -p 

OHO 
H   3  t3 
CO  CO 

oj  oj  a 


p  p  w  o  oj  5 

01  XI  * 

01    OJ  p  (3  0) 

OJ  p  (3D  O  0)  -p 


a  H  • 

I  -  o  s  p 

:  xi  o  o  co 

+>  H 
!  O  cO 

x>  -a 

m  m  o 

I    C    OJ  CO  * 

M  TJ  ^    OJ  OJ 

I        -H  CO  -p 

I      S>  J  >>  oj 

i-0  Xi  u 

I    t>    Ih  03  O 
ft-      OJ  C 


OJ  ^ 


U  OJ    OJ    0)  O 

C  oj       o  tM 

O  H  T)  C  O 
0,000 


d  a) 
td  U 

■P  <H 


3  s; 

CO  -o 


tj  u 
oj  3 


<  OJ  • 
CO  OJ 


d  co  oj  oi 
OJ3-H  3 

•H  -P 


Cm  ,13  p 
)  O  P  3 
M  CO 


U  3  -p  C  o  jh 

OJ  01  ^  OJ  OJ 

OJ  O  f-i  OJ  XI 

c  oi  a  p  a  w> 


a  -p  p  >h  > 


■  a  h  o 

IHHfcJl 

'r-t  OJ  CO 
H         >    h  H 

!         .  CD 

i  O  CO  E-i  XI 
1  h  J3  P 
f-i  -P. 


ui  OJ  A  0J  >s  ol 

OJ  in  O  <h  O  CO 

P>  P  U 

01  ft  >)       O  OJ 

a  >h  h  p  >j 

0  OJ  OJ  OJ  CO  3 

01  Ih  Ih  >  OJ  T3 
•H  O  0  3  H  1) 
}h  CJ  >  OJ  CO  X»  O 
aj  h  41  ■ri  O 
ft  OJ  01  CO  OJ  01  Ih 
a  J3  p  =  01  ft 
O  En  01  OJ  O 

O  OJ  Sh  C3    ft  P 


CJ  CJ 

a 

•H  o 


i — I   cO  p   (3  OJ 
U  XI    OJ  J3 
O  <m    O   llD  p 


QJ  O 

u  x; 

OJ  01 

p  .a 

C  (h 

■H  O 

OJ 

H  01 

XI  -H 

cO  XI 

ti  p 


OJ  XI 
OJ 

Xi  H 


f>> 

o 

(0 

+3 

OJ 

+3 

o 

§ 

M 

OJ 

OJ 

+> 

c 

•H 

ij 

p 

H 

Ih 

QJ 

IH 

3 

XI 

Tj 

0 

pi 

> 

(3 

ft 

•H 

rH 

CO 

O 

QJ 

i  i 

CO 

■C3 

•H 

'> 

tli 

13 

o 

CO 

P 

1 

01 

Sh 

JH 

0) 

XI 

P 

O 

QJ 

x: 

3 

c 

> 

+» 

01 

[3 

QJ 

1 

OJ 

0) 

•O 

■d 

u 

q 

:x 

C 

o 

OJ 
t>0 

QJ 

3 

3 

0 

do 

O 

T( 

OJ 

CC 

a 

a 

Hi 

3 

•H 

p» 

60 

OJ 

O 

> 

s 

ft  t3 

■H 

m 

a 

XI 

+> 

O 

Ih 

;s 

05 

01 

CJ 

CD 

01 

•H 

X 

o 

lH 

3 

+> 

a 

OJ 

XI 

•H 

i» 

a> 

4-> 

Pi 

P 

XI 

u 

cO 

OJ 

CJ 

H 

til 

it 

e  b 

ro 

0 

Tf 

ft  Tj 

rH 

§ 

§ 

1 

>! 

CO 

XI 

i — i 

pi 

0) 

o 

ft 

to 

"3 

3 

u 

cO 

+1 

t) 

< 

ft 

? 

0 

■d 

a) 

H 

Ih 

C 

OJ 

■H 

P< 

o 

o 

h 

H 

CH 

•H 

o 

d 

P 

CJ 

IH 

§ 

13 

•H 

cO 

41> 

o 

QJ 

n 

IH 

E 

Au 

; 

to 

T3 

11 

C 

a: 

01 

c 

o 

c 

3 

CJ 

■P 

ft 

o 

0) 

0} 

•H 

4» 

< 

+3 

0 

CS 

cO 

CO 

s 

X! 

x: 

3 

> 

Eh 

r- 

& 

o 

0 

ar ; 

a 

•H  • 

< 

03 

t» 

iH  -p 

x  5j 

Ih  C 
O  CO 

O 

Ih  T3 
OJ 

ft  p 
CO  - 
ft  c 
13 
XI  rH 

o  3 


a  co  p 


55 


to  c 
a.  o  o 


MHHHrHHNH         LO  OJ         H  H 


*****  **** 

^a^oo<Nmvou~ir»c7>coT.-Hco 
rM^rr-Lnvx>(NT«^^'coo'Noo 


OOC0OOi£>C0OOOOOO(T*O 


c  c 

•H  -H 
V)  Ul 

>1  >1 


4J  O  0) 
-P  -P  O 

•h  aJ  <u 


o  -P 

*  >  c 

w  aj  oj 


o  o 
o  o 
en  cn 


o  m 


o  o 

\D  fN 
f»  CO 


O  O 

o  o 

o  o 

f>  LP 


lO  lO  I  T  O  00 \*f 
O  v£>  <N         O  M  (N 


l£)  Oi  O 
O  \D  T 

r-  r*|r» 


o  o  x  o  o  ,c 

o  o  +j  o  o  v 

o  o  o  o  o  o 

m  m  a  <£>  cq 


56 


<e  o 

u  <u 
00  u 


s  3 
33 


u  cd 
«  > 


03    I     >   M  0> 


d    d    01  rH    CL  cd 


U    u    U   4-1   4J  1 


a  ti  h  B  m 


•H  0J  O  "H  -H 
C   h  4J  J->  u 


O  O  00  TJ  to 
M  O  0  *  0) 
*J  -7-1    U     CU  ■ 


*a  ffl  to  c 


I  It)  £  4J  4J 
I    «    M  U    (1  >s 


H    0  W  0) 


in  C  t) 
oi  oo 

O  TJ 


tO    (0    3    O    CO  3 


O    U)    lU    Ul    O    Ij  91 


oi  oo  o 


£  tH  t)     •  X)  Cd 

cd  u  u  4-1  cd  C 

H    BJ    0)    C  rl  -H 


d)    O  <U  «H  iH  M 


<4-l  CO  rH     01  0)  rH 

O  tj  *j  01   u  00  a) 

0J  (0         C  nj    <u  -h 

>,  ^  ai  ai  c  in 

0  to  h  -a  g  3  ifl 

C(d4JO.CBOC 

01  to  S  a)  x:  O 
4J  tu  o  a  U   I  «H 


O    fl)    U    0)  -H 


rl  UJ  01    (4  £  u  c 

aj  V4  K  O  4J  O  u 

O  U-t  >,  -H  *H 

-r-i  O    U  0)  i-l    4J  tU 

XI  -H  O  ZJ  I-    1-  u  m 


w  m  nj  h  nj  a 

O   O  <4-i    (0    M  u 


■h  tu       o  o 


O  r-4    O  'H  flj  O 

4-1  O  O 

00  u  to  o  o 

C    ID    01    HI  O  01 

•h  D  o  •— i  xi 

co  o  "H  a)  tj  4J 


id  o)  C  ai  oi 


x:  w  h  (U  ij  ij 

I  C  01  N  O  Cl 
C    Ifl    U  H  J 


8    01  -H  rH  r-l    3    M  «H 

u-i  -u  aj  a       Pi  u 

O   cd  XI   3  O   U  <H  to 


d  n  r1  o 


d      to  -a 

cd   cd  3 


O   OJ  O    3  i 


•  rt  to  D 
■h  «)  x: 
urn 


P^Swoo)  a  qjxocqi-icltjo 
4J       d  x:  a.  m-i  aJoi4JXO^a)4J 


u  v)  C  a)  u 


d  oj  w  o  o  o 


3  3*H4JdMMXJ 

nan)       m  a)  3  oo t-» 

rH  W   O  -H  U   01  III 

■H    HI  13  rf  «W    U  (J4JU) 

-dJ=dx:^t-ttodo 
5  *j  (oh  at  u-<  u-i  i-i  a. 


01   0)   O  H  01 
£    O  Xl   -H    Q)  i/l 


rH   to   Li  X   0)  rH 


rl    01    U    01  II 


It 


■H  g  3 

a.  -i-t 


00  O    C  X 


(0    Ij    QJ  0J 


C0    (13    O)  > 


rH    f-H  Xi 

ai  x>  -h 
m  m  ci 


01  Tj 
O  -H 
5 


O  01 

tu  tj 

CL  -H 


0)  o 

O   CO  01 

u  d 

-o  o 

*4-i    C  'H 

O   1  u 


to  >, 
tu  u 

e  j!  s 


M  u  C  O 
u  a  iH  T( 
O   11)    k4  10 


<   3  iH 
(0  4J  O 

c  a  o>  u 


e^l  u 
o  o 
u 

en  3 

< 


0)    ttO  O  <A 

>  c  u  2 


0J  to  >.  c  c 
j2  tu  i-i  to  tH  a) 

HOC  U 


"8  3 


o  d  *-i  to 

4J  *o  01  TJ 

id  ai  ai  a  oi 

H  U  4J  S  01 

o  d  *>-<  o  d 

X>  O  TJ  U 

n  u  <u 


d  o  d  i  t 

O        0)  3  l 

TJ  'H    M  13  O  J 

p    4J  -H    C  X,  '. 

cd  tu  tu  ai  i 
>£  a 

C0      rJ     4-1     01  •  I 

0    01        TJ  d  I 

cd  to  d  d  o 

U    01  -H  *H  -h  ; 

00     U  r 

O  rSTj  Ifl 

t_i  oi  4J  d  oi 

a.  0  -h  cd  3 

O  rH  CT  • 

c  to  ca  oi 

O  3  rH  4-1 

■h  x:  cr  xi  3  ■ 

u  4J      m  o  • 

cd  'H   4-1  -H  XI  ' 

4J  3  uh  w 

■H        3   oi  h 

"3  "O  T3    M  3 

tu  tu  o 

i-i  3  m   *  -a 

u  oi  a  4J  oi 

O  -H         d  4J  ■ 

cd  >      tu  a 

M-4    4J  01 

>,  fl  H    01  O 

M    OJ   4J    Cl  U 

O  01  U  0  cd 
4J  XJ   QJ  o 

cd       o  a  to 

U   (0  tH 

xi  xi  d  o  co 

oj       cd  im  d 

rH    «  O 

M  t-t  *p  *H 

U   ID   O  01  u 

O    01  M-i    0)  O 

>,     d  <u 

U         4J  D. 

C    C    (II    OJ  01 

0)    0)    Qj  II  ^ 


oo  *J    CU   4J  >n 


I  oo  d 

il ' 


a  xi 
0  cd 
O  H 


C  u  (J  CtJ 
•H  3    01  I-i 

4-»     CT  rH  3 


■h  d  o  ai  td 


oi  w  C  O  oi 


u       cd  <u  oi 

5   MJ  4J  H 

rH  *H  01  > 

oi  oi  *a  a 

XI    00  0)  to 

4-1    U    U  01  -H 


01   rH     CU     t-l  4J 


to  d 

01  *H 


cd  oi  d  o  oi  • 

X>    U  "H  X)  4J  01 

cd  to  to 

01    a    0  H I  "H  d 

X    3    3  W  <U 

u  oi  oi  h  c  a 

rH   rH     O  O  X 

01     O     O     rJ  O  0) 

O  h  h  4J 

CUU    C  TJ  T3 

i-i  tu  oi  o  d  d 

oo  a.  a-  u  co  co 


tu  xi  cd 


tu  cd  o  > 


O      0)  O 


•H    0)    O  0) 


to  C  XI  3  01  • 

U  01  4J  -H  01  CO 

0)  CO  TJ  X)  m 

e  oi  u  d  *»-• 

O  l-i  U  O)  (0  u 

4-j  a.  co  d-  co  o 

co  oi  y-i  0  xi 


3  li 


01    O  XI  u 


01    CO   CO    o  C 


<    01  -H    3    O  O 


•HO4-iOT3Cdt0C0d 


■HdOMCOOCDJ-O 


CL         4J  O 


a.  4_i  u  o  i-i  \-> 
i-i  cd  co  o  3  o 


•h  d  cd  V4  d 


O    O    10  4J 


■o  d  to  4J 


XI  to  t-J  XI 

00  0)  CO 

3  TJ  0  -« 

O  0)  O  -H 

l_|  CU  4J  X) 

xi  o  co  co 

4J  rH  3  " 


0)  CO 
to  01 

CO  4J 


tu 

> 

U    01  01 

4J   TJ  U 

CO  3 

3   co  to 

TJ     (0  C  . 

d  xi  oi 


CO    B  O  01  TJ  CO 

4J  a  d  cl  c  »-i 

tfl  -H  CO  CO    (0  0J 

OI    3  U  CL 

cr  u  oi  tfl  o 


c  oi  o  cn 
cu      a.  oi  to 

2  E  •§  5  2 


01  to 
XI  01 
4-1  -H  _ 
4J  3 


-H  xi  d  B 


d  tu  tu  u  <o  rH 

>lAOrH>dTJX) 


U    4-1  (J 

•H    U  3 

(L    flj  TJ 


57 


§5" 


■h  to  -o  j=  d 

J_>    U    Q)    U  -H 

to  8  J= 


es  -o 
a  a) 


M  a)  to  co  oi 


a)  tj 

a  o  to  to  4J  d 

t1    td   4)  V 

>.  u  o  oi  oi 

v  w  o  d  -h  a 

3   3    «  to  o  § 

•n    CO   M  <H  U  U 

I  m  o  a 

u  o  .o  at  h  u 

O   «J  H  01  £  OJ 

U  <H  X  O  £ 

H  U  J  u 

tug 

H   to   u  •  0)  "O 

J3  J=  •rt  ON  CO  0 

«   U   U  r4  3  Jd 


3? 

9  A  ' 


>  -a  a 

d  u 

QUO 
O   CO  01 


tH  CO  01   a  H 

H   B  V  U   O  O 

•H  U  01  "H 

S>  oi  a  u  oi 

u  a  s  a  > 

a  m  5  u  to 

4J  Tj  U  'H  £ 

9  • 9  ui  o 

■h  a  u  <e 

i-l  5  01  01  O  3 
tl<<H£  U 

u  i  13  a  -a 

oi  o  a  a 

>  01  m  op  oi  a 

1J   01  CO  *fl  -3  CO 

U   C0  01  *J    3  4J 

o>  <q  oi  cr  u 

ah  3  01  3 

CO  "H  J3  H 

O  OJ  *J  - 


h   >   u  (fl   00  H 


u  a  h  a 


-a  o  to 
aj  *h 


oitoao;o3*H3 

h      9  y  w  3  to 

u  h  fl  d  to  o  cr 

O  H  h  01  CO 


£  0  >  o  u 
u  jz  o)  u  a 


d  s  to       Ceo       IJ  td  h  to 
•  dQHVoiduau}>.  oi 
c  a.  -o       totMOlto  wiOoOEs-d 

quh  u  o  a 
O  0  to    «  to  U 

accredltatlo 
is  are  develo 
it  on  the  aca 
:ity,  for  the 
While  the 

based  on  per 
>sults  in  a  r 
jrformance  mu 
iple  exchange 
)ly  most  impo 
>etent  and  kn 

the  technolo 
>1  and  quallt 
Lll  measure  t 

>d  required  t 
iboratories  s 
rests  on  a  sm 
laboratories 
evaluate  a  1 
500  differen 

vor  of  laboratory 
ay  in  which  systei 
ace  too  much  weigt 
endence  and  integi 

of  office  routine 
aboratory  must  be 
ate  and  precise  re 
etermlnatlon  of  p< 

samples  or  by  sac 
dltlon,  and  probat 
onducted  by  a  com) 
t  only  understand 
the  quality  contre 
ese  items  which  wi 
tlon  agency. 

he  long  time  perie 
ms.    Also,  most  le 
g  relatively  few  I 
petroleum  testing 
pense  required  to 
analyses  on  over 

rongly  in  fa 
about  the  w 
tabllshed  pi 
1,  for  indep 
the  handling 
ation  of  a  1 
ry  get  accur 
cost.    The  d 
sis  of  known 
rles.     In  ad 
ry  must  be  c 
ssor  must  no 
to  evaluate 
t.     It  is  th 
ry  or  inspec 

concern  is  t 
istlng  syste 
se  performln 
ef  erring  to 
time  and  ex 

While  st 
concerns 
being  es 
personne 
and  for 
accredit 
laborato 
minimum 
by  analy 
laborato 
laborato 
The  asse 
be  able 
in  effec 
laborato 

Ano ther 
under  ex 
been  tho 
Again,  r 
over  the 
500  to  7 

H  £  -3  to 


CO  (B 
0)  i-J 


fl    3  TJ 

cr  c 

CU  fl) 

>■  u 


*-»  (fl  tj   O  fl) 


01    C    4_J  _C    if)    Cfl  01 


O  O  l-i  -U  u  O  ^ 


C    C    U  0) 


U  fl  TJ  U  01  01 
CO  00  CJ  01  >  >  M 
•HflcjCOlUOOIS 


O  3  CO  TJ  TJ  O  O  ' 

■H  *J  01  4-1  cfl 

*J  CJ  -H  (0  00 

fl)  (fl  U  tH  fl  01  O 

U  in  o  <r  3  u 

•H  3  4-J  H  fl  C 


cj  cfl  4J  o 
0)    C  <-H  O 


u  t-i  o  a 


'  J3    O    CO  U 


X    l-i    t-i  u 


Cfl  e-H  X)    O  T3  «-H 

g       ey  ix      u  o)  -h 

Btfl>y_iT3(fl4J5 
9  M  d  iH  H  CO 

CO  U  O  U  U  i-i 
BOIOCUXOOIX 

HfleJIJIdUlJU 


58 


TJ  rH 

o>  m 

4->  TJ 

ft  o 
3  e 


-H  HH  -P  o  +j  g 


4J    O    -P    C  3 


10   01  HH  TJ    O  rH  H 


0)  £  in  c  m 


+J    M   4)    C  01 


O  U 

>  rl 

C  IH 


o>  a)  a)  o  a 


>HT)  >,rf 
O  «  0  rH  O 
rl  -H    g   4-1  g 


U    «J    O   <0    C  -H 


>i  0) 

x: 

g  4-1 


4-14-1     0J     U     rl-C-H  0) 


JH  -P    C    01  -H  01 


I4J     »  4-1  -H  IS  A   C  TJ 

>,  XI  -H  CT  4-1  'H 

TJ   H   0  O  4-1 

01    O  rl  rH     C    >1  O 

--P0000X13 

■rl    C  4J   4-1  g  T) 

a)      o  o  cji  oi  o 

.  >  41  H  £  C  4J  t4 
0)   C  CO  VI 


(U04-1JH-H  34-10J 


=       rl     O  O 

.   01  4J  4J  01 


-rl  (0 
4-1 

U  UH 

OJ  O 

a 

0)  0) 

c  o 

■rl  C 


-P  rl  -rl    10    rl  C 

O    ft  4J    0)  0 

Q>  -P             XI  -P    10  0) 

■   B         01    01         U  Ul 

<'Hrl>,ClOtOlH(a 

|4)  -H  4J         in    O  01 

Xi  01       >,  4J  4-4  U 

Xi  4J  C  U  U  O 
U-HOJOrlOlrHC 

<I0    0)    ft  HH    (0    ft  (0  -rl 


10  &.s 

CO  QJ 


c  a>  tn 
o  ,q  c 

E  4J  (fl 


O     O     0     rl  01 


rH   4-1  4J    ft  S    0  C 


V)    0)    10    4J    iH  <0 


OJ    O   4->    O    U  0) 


•H    01  UH    10  -H  4-1  3 


01  -P  tT>  0) 

X     «  U  rl 

01  4-1  01  (0 

OJ    0)  E  01 

3  H  3 

ft  TJ 

X!-HO)inOI>lOrl>lC 

3    OJ  rH  10 

4-1  4-1  4J 


-P  -P    Q)  TJ  -P 


Ul  -H  C  4-1  rH  rH  (0 
iH    W    3    O    O  rH 


rl    U    01  U 


T)    H   C  -H 


IOCrl4J     '  K   O   «   «    «    >t  0 
TJ    O    >H    rl   g    tT>  10 


•rl     O  0 


-rl     01  0) 
-I    rH     0)     0     O  rH 


3  ifl  U  U  10  4J  4-1 
>i  TJ  >  10  10  U 
HOOHUOWO 

ft    rl     rl     3     3   rH  - 
ft  4-1     ft    CP    C  -H 


O>uO3CftOlf03 

4-IOWW-rllOrtgXl 


..   n  3 

g  X)  01 

3  0) 

(0  W  Jh 


QJ  O 


-     QJ  -rH 

-P  XJ  -P 

a>  no 

i  +J  jJ  -H 

v  <a  c  <h 

JH  X,  QJ 

•H  +J  £=  4J 

&  Vhj  H  qJ 

D1  QJ    0  'H  O 

&  Uh 

1/1     Id  (P  rl 

■H  m  M  (D 

QJ  jxj  w 

+J  £  W  -H 

cd  p  o  x: 


QJ  M 
G  -H 

o  3 


>i  QJ    U  P 


D  -P    (0  -H 


ui  x:  QJ  qj 


(D  rH    QJ    C  U 


•P    O   fd  CO 


2  +J  H   O  ' 


tP  10  -P 

(0  4-»  C 

10  CD  tO 

(0    CO  QJ  P 


•    U  O    1H    QJ    U)  TJ 

to  .p  rH  j-i  <u  u  a 
<d      to  cu  o  3  e  +j 


OJGriQ,>CUrlrl 

x-'Scduhoeo-pscp 


3    U    U    CP  rH  +J 


H  H  H  -P  C  G 

QJ  O  U  U  O  fO  -H 

H  C  >  O  Hi  d)  e 

o  <  c  ip  n  +j  c 


-H    3         H    10  'H    E  ^    3    CD  COP 
TJ  GlH-P0)CPG>rjO 
4J  O  OOfOVjrHtoOPnJ 

.p  +j  -h  K  e  i  o 


QJ   O   3   3  Cm 


i  CJ    QJ  -H 

oi  x:  o  u-i 

fN  +J    U  O 


£   rl    Di  C  ^  2 


>i  x:  p  c 
o  CO  -H  +j 
fO  jj  o  to 


P,0-PfdQJtflCPQJ     •  C  H 


2  5 


H  & 

01  0) 


C  0)  O  10  c 

3    10  4-1  10  >, 

o  o  o>  x:  e 

(0  rH  4-1  10 


01  01 

3    -H  -4-1  -rl  01 

S  Xi  Xi  0) 

-P  01  01  01 


01   O  3   C  0)  U 

•rl  0"  -H  U  W 

rl  r-  (U  C  W 

0)    O  rl   TJ  10 

XI    «  0)  -H  TJ 

U  4-1  TJ  rH  01 

—  C    3  ft  > 

B  - 


U   0)  01  10 

•H  XI  OJ  Xi 

3  4-1  -P 

&  4J 

0)  >4H  01  10 

0  Xi  Xi 


4-1    0)  rl  I  10 

rl  O  U  C  4-1 

TJ    (0  E  OJ  -rl  01 

01  ft  -H 

0)    QJ  TJ  QJ  0) 

C    rl  0)  01  4-1  0) 

41  Xi  XI  <0  10 

C?  5  -H  C  OJ  TJ 

4J  rH  10  ft  0) 

01     *  ft  O  O  01 

3    01  g  C 

TJ    Q)  O  -4-1  -P 

C  -H  U  fO  01  Q) 

-rl     rl  U  XI  3  5 


g    fO    O  -H  (0 


C-HOOHOOIOOI 


the  tractor  c^ 
other  homologai 
where  a  tracto: 
aims .     Even  in 
it  and  offer  tl 
t  to  test  the  ' 
ally  requires  '. 
s  certif icatioi 

xport  concern, 
omic  Commissioi 
s  for  twenty-e: 
ion  (to  be  com 

4  .     To  prove  ct 
sted  at  an  appi 
n  for  compliam 
tations  becausi 
a  select  portii 
relief  mentioni 
ve  at  one  test 

mental  agencie: 
many  importing 
trade  that  cai 
re  other  funct: 
be  competitiv* 
to  accomplish 

lanufacturer  of 
;tates  with  no 
;  of  Nebraska, 
:y  the  power  cl 
temporary  perm 
.1  a  time  is  se 
This  test  norm 
States  require 

eviating  our  e 
;  European  Econ 
:  has  directive 
now  taking  act 

.n  a  total  of  4 
.cle  must  be  te 
this  inspectio 
.fferent  test  s 
ily  to  perform 
1  costly.  The 
:icular  directi 

.ve,  our  govern 
:  attitudes  in 
i  international 
Then  there  a 
'  industry.  To 
lere.     In  order 

hP  -h  nj  -p 

m  u  c 

4J  QJ  c  3 

U)  >  -rH 

(0  (0 

QJ  O  -P  M 

x:  -p  xi  to 


TJ         rH-HUCO        £  O  C 


X.   O  £  J  C 


CD    QJ    O    t0  QJ 


JJ  -H  +J    O  U 

Q,  C    3    CD  H  (0 

"  QJ  QJ  HJ         Hp         Hp  hP 

HrHOEOf0r-lW 
0)    to   X    C    rO  -P  O 
XiCOCDOMHlOPr-l 
-P  4H   3         O  QJ 


H  -H  P    QJ  TJ 


-P  -H 

u  x: 
to  +j 


U    CO   0  TJ  CD 
O   C        O   id  £  c 
-P  D        iw    OJ  H  id 


CD  (H  -P    N    C    to  O 


midtrioviO-Pc 

QJrHQJ-PP-P30 


ID  H    C  -H 

CD  3 
QJ    U   O    >.  rH 


Uh   nj  -H  CU 


3  W    0)  CO 

d1  w  u  c  x:  tj  -h 


QJ    O   <D    CD    CO  rH- 

S      W  rl  OJ 


QJ    O  -P  QJ  1h 

C  X  -H  0  U  -P 

fO    S  +J  XI  3  C 

S  fiJ  O  3 

C    C  -P  CO  QJ  O 


■p  o  -h  +j  xa  a 

■H  C  U) 

-P    QJ  TJ  CD  ><  O 

QJ    tO  QJ  E  rH  £ 

3  >  2  -P  -P 

E    (0  rH  1H  C  fO 

0    CJ  O  (D  QJ 

O    CD  >  >  -H  +J 

CQ  C  0  O  C 


E    u  C  Xi  QJ  -H  . 

QJ    QJ  0  W  ID 

1h  XI  'H  >i  QJ  4H  tO 

+J  +J  rH  U  OJ  QJ 

O    CD  U  -P  O  M 

■P   tP  C  C  E  -P  rtJ 

O  3  QJ  to 

CO  Hp  U-l  -H  TJ  0  O 


U    £  4H    S  QJ 

o  o  mh  o  x: 

IS    tO    QJ  Uh  JJ 


X,   O   rtJ  to 


CD    C    U    QJ    O  P 


QJ  -H  0-  QJ 

■P  CP  Vh  - 

rd  C   O  CD  O 

S  U    O  CD  0 

rH  O  rH 

*t  uh  sh  in 

C  Uh    CD  C  CD 

id  id  jj  £  +j 

U  P    (0  O  fO 

Cm  C/J  S  id  S 


-P  QJ    fd  C 

tO  +J  x|  & 

u  id  -P  *h  • 

•H  rH  QJ  CO 

TJ  3    O  >H  QJ 

C  CJi  CO  0  -H 


too>Px:cnu3 

4H^tOCPOC<0 

3  uh  x:  3  O  4->  to 


fO    £  O  -H    O  E 


C   C    QJ    O  C 


O-HCDrHOlHtni-i 
■P+JE-HO-PCDO 


co  tj1  QJ  3  cd 

CD    W  TJ  -P  >i 


tr  c  o  o  -p  Hp  d  a 

C    QJ  CO    C  O 

-HEtOSOQJCDtd 
■P   C  C   QJ   E   E  X- 

rl       rl      O     'rl  £      P  OJ 

O   <D  -iH   >   QJ  Jh 


0^  >  4-J    QJ  Hp    0  C 

x  o  cd 

QJ  tn  rH 

C  O   &  ' 


U    fO    >  -H  rH 
rH    0  rH 
<    3  O  TJ  -H 


Eh  Hp  C  C 

UJ  CD  3  QJ 

CQ  OJ  0  TJ 

9  G  O  -H 


>i  -P  3 

rH  tO  CP 

C  OJ  QJ 

0  -P  u 


qj  3  c  a  ^  -p  e 


rH  -H    CD  -P  -H 
•HW  OC3QJ03TJ  -P 

E   0   Jh  O  OXIPC^S'w-H 

fi+JO  tWO-POQJrHOrH 

QJOPTJO  id    H    U  CQ 

+jfdOC      4hcd>h  ojtn 

QJiHfdf03O-P-PQJjHOQJ 
TJ4-»iH  O         fd  X.Q4-HX. 

JJtOrHtOrJtdP  P-P 
P    0}  C    4H    Q)    JJ  >i  10 

CO     C     C    rH   -rH  C 


CP  TJ 

c  o 

■H  X3 
3 

C  QJ 

i  *H  > 

-P  «H 

C  -P 

O  fd 

O  rH 


■P  O  -P    U  QJ 


tO       (0      O  rH 


td-Ptd-HCO-P>iO 


p  x:  O  CP  CP  QJ  -H  ■ 


+j  m  o  c  cd  u  > 


XCtd-H0XJ-H0P03    rl  OJ 

OJ-H        E-P-PG        C        C   ifl  ^ 

■PGW-H  td+JQJO  fd 
)HO-H<DGCCPC0lH4->CDC 


(0  -P 
■P  CD 

X3  TJ 


TJ    tO    O  H 


O    rH    UH     >i  -P 


id  H  jj  sh  -p  x: 


O    G   P   C    tO  O 


CD  -P 
TJ  0 

u  c 


u  to 
id  -P 
U  G 


a  rH    -rl     VH  P 


TJ    3    CO  -H  CD 


U  C  2:  -h  QJ  a,  to 


E    C    CP  -P  TJ 


Cm    QJ  -P    C    QJ  3 


■    rH  EC 

QJfO     -  QJCDOJfd-H 


C  E  M  C  >  rH  . 
0  11  -H  o  id  3  to 
■H  rH    3    Qj  X.    CP  C 


u  > 

O  QJ 

m  tj 

WMOOOOHrl 


UlOQJrlCrlriO 


3  -P 
TJ  fO 
QJ  rH 


U    U  UH 


0OPCO3-PP 

QJ      10     3      O      CP  rl 

C  Ut  3  O  U  tt)  " 


■K    Q)    c    O   G    fd  fd 

id  x:  -H  fd  cp 


&0J 


EUDjrHOO>OTJPtO 


0    C    QJ    •-  G 


CUCPO-P  O-HECJ-H 

c      -h  cd         hj  x: 

VI    111    O  H    C  (0COC-PU-I 


>    QJ  —  XI  CP 


H  W   +J    >  X 


CO      rl      0      3     CP  O 


4J      fd      U     -P  rl 


C    fO    O  MH 


■P      rl    "H  H 


rH   X.  -H 

to  p  x: 

>    3  Eh 


O    0    U    U    -P    rl  Q, 
+J    0   O    CP  O  Oh 
OfOCDtd-P-PC-Pfd 


"HHlHlOlHOOQJO 


oj  td  fd 
Q*  U  u  -p 
O       &n  W 


rl     -P     4->  JJ 


OJ  CD 

rt  x: 
a  -p 


59 


tt>  0) 
0)  +J  13 


•  D    3   II  O 


QJ  tt> 
tt)  ,G  U) 
H  4-> 


T3    tt)  4->    O    ^     •  tt) 


C    W  -H 


IS 


(0 


O  ■ — I  (D 

a  g  4J 

«  tt  o 
n  o 

tt)    C    C  W 


TJ  -P  o  +j  o  tu 


O        H    (0  C 


■H   14    0)    tt)  1 
O  £  ft 
w  ft  4->  X 


O1      n  +J  .c 

>i  tt>  c  tt)  +j 

13  J3  >  tt)  J2  3 

ID    O  -H    tP  Ui 

P  +J  EC  3  c  - 

c  fd  tr1  -h  >, 

4)    U  0)    O  U 

£    01     •        TJ  +J 

ft  ft  qj  ><  c 

•H    O  -P  U  rH  a 

o   ct  n 

W   p  +J 


-a 

D    (U  -P    O  H 
O  H    HI  4J  -H  ID 

■P  0    M    HI  O 


QJ    H    0    CP  M-i 


P  C  <D  iO  H 
w  4->  aj  £ 

•H    U  -H  -H  13  QJ 


«J  O   E   QJ  O 


&  En 
a)  c 


P  QJ  .v 

■rl  H  ft  H 

-  u>  at  ai 

>i  c  x: 

■M  -H  QJ 


(U  qj  3 

5  H  O 

o  x:  „ 

ox:         3  £ 
u 


3  ft  0J 
WOP 


^  T5    3    C    (fl    <TJ  P 

aj  a)  oj  aj  p  ns 

WPTfinOETJQJCD 
•H  -rl  -H    (D    h    (D  > 
4J    Dl    111    3  l«    O    E  QJ 
O         £    CP"  3 


M    QJ    rtJ  T3 


T3 


QJ     C     >H     O  r-l 


£    G  -H    C  U 


P  0 


<p  c  to  oj 

QJ    QJ    P  P 

J3  e  (o 


„  3  p  h  a 

-H  T3    f0  QJ  P 

-P    O    CP  G  rH 

O    U    O  C  3 

3   Q(H  O  O 

O  (fl  -H 


O  QJ 


O    O  ^  CO  QJ 

W  M  -H  +J 

^    ^  U  W  QJ 

0J    CP  0J  OJ  QJ 

&  nj  >  -P  C 


C  M    C    fl]    !h  W 


1  w  tr  p  oj  u 
:  oj  oj  rtj  xj  a 

:  P    H        -P  W 


•H     0    f0   -H   rH  O 


Vj   QJ  T3  O 

o  x:  QJ  <n 

-P  3 


tfi    O    QJ  -H  -H 


■p  <p  c  c  c 

O    QJ  QJ  -H 

-H    H  H  rH  >,  U 

X    QJ  Id  ft  X)  O 

>  ■£  E 

3  >i  O  T3  Cf) 

C  QJ  O  QJ  0) 

•hex:  3  -H 

QJ  +J  in  w  M 


CD 


OJ  U3  M-l 
U  >i-H 
ftJ  Ul 

T3 

C        (0  o 

0  ^  c 

OO- 

CD  <i-i  T3  OJ 

U]          QJ  -P 

CP  ffl 

QJ    QJ  T)  -H 

-C    QJ    3  U 

H    C  -n  ft 


i  43  O 


QJ  QJ 
QJ  rtJ 


o  ,c 
ft  w 
ft 


35 

4-1 

3  H 
0 

>,  3 
tt) 

^  ft 


60 


ui  g  <u 
■P  -P  t) 


E 
u 
o 

UH 

M  • 

HI  >i 
Cu  P 

o 
■y  -p 
01  o 
01  <o 
4)  up 

oi 

P  -P 

QJ  4-1 
TJ  ifl 
c  oi 

3 

+>  C 
O  O 
3  -H 

TJ  41 
O  -H 
P  C 
0.-P 


uh  XI 


>i  l 

xi 


3 

tj 

0  oi  tj 

p  4)  o> 
a  w  -p 

•H  Ul 
3X0) 

01  0)  41 
C 

TJ  >i 

C 

•h  id  o) 

Q)  13  4> 
1-1  C  10 
01  Ifl  3 

x:  -p  tr 
3  ui  <u 
■a 

01  TJ  Ifl 
0)  0) 

o  n  ai 

C  -P  XI 

as  c 
■p  tj>-p 
woo 
cog 

•P  ai  c 

u  ifl 

0)  U 

XI  N 

H  C 

Hrl  HI 

.-H  ifl  4J 
•P  G  UH 
3  0  0 


(0 

41  4) 

Wl  o 
3 
-Tj 

01  0 
0)  u 

0  a 
c 

10  (0 

01  4-1 

c  a 

P  <u 
o 

ai  o 

01  10 

ai 

X!  0 

-P  4-> 

G  0) 


01  Cr> 

■a  c 

o  "H 
X!  0) 
41  Xl 


TJ  41  >i 

c  io  cp 
10  c  o 


01 

e  -p 
o 
cn  c 
c 

■H  UH 

•P  o 

01 

01  c 


coo 
0)  c  c 
oi  xl 
xt  tj  o  tj  41 

G  01  01  -H 


01  10  -P 

> 

i0  TJ  3 

Xi  01  01 

a  c 

01  o 

P  H  » 

0)  01  P 

XI  >  Oi 

Eh  0)  > 

TJ  0 
0) 

01  l-l 

u  o 

10  s 


> 
o  o 

P  Cu 

cu 

a  io 

■0 

c 

Cn-H 

c 

•HUE 
41  XI  0) 

Ul  4-> 

■H  >,  01 

X  10  S*i 

0)  E  oi 


a 
o 

■H  G 
41  E  O 
10  10  -H 
01  4-1  M  -P 
i-H  Cn-H  Cn  10 
*  CD  OtJ 
•P  P  01  P  -P 
O  4->  P  Cm  Tj 
•H  01  O  01 
W  O  U  C  ll 
<4-l  E-l  <  O  O 
O  HO 
UH  >,4-l  < 
Cn  O  P  10 
G  O  -P  >i 
•H  Cn  4->  -P  P 
T)  C  «T)  0 

«— I  "r-t  1-1  QJ  -P 
•P  4l    O    P  lfl 

3  01  XI  O  P 

cn  -p  io  o  o 

(J       <  XI 


<p 


<0 


3  oi 
CnrH  t-l  l-l 
G  10  ifl  O 
■H  Oil 

+1  O  0)  (0 
01  -P  p 

a>  +»  c  +J 

Eh  10  Id  01 
C  -H 
UH   P   01  G 

0  01   01  -H 
P  Tj  E 

D>  G  3  -3 

c  h  in  < 

■H  O 
41  01  G  0) 

01  01  -p  Tj 

0)  o 
P  XI  CJ 
Cn  O 
C  -P  TJ 
O  XI  G 
4-1  CJ  ' 


0  UH  U)  >llj 

o  u  p 

01  CQ  O  P 

0  0)  tfl  -P  O 

G   O  CJ  Ifl  UH 

01  c  z  p 

P  tfl  O  c 

0)  3  01  XI  O 

UH  01  XI  10  "H 

G  01  4>  t-4  41 

OH  10 

CJ       01  >vP 

P  >  u  u 

t— I  O  10  10  O 

to  uh  x:  -P  0) 

C  d  oi 

0  01  01  3  < 
•p  0)  3  rH 

■p  p  on 

10  3  -> 

c  tj  c 

M  ID  O  H 

01  O  -H  Id 
4J  O  -P  C 

C  P  -H  O  E 

H  CU  t)  -H  < 

TJ  4J 

oi  <n  id  id  oi 

x;  o  2  x: 

4J        C  4J 

I  OI 

x;  -a 

4J  c 

m 


o 


0) 


in  i 


-  01 

C  rH 
O  3 
•H  OS  01 

+j      oi  E  — 

l0  .  H   10  CU 

3  O  U  P  < 

^H  m  C  tnj 

id  U  0)  O  > 

>  H  Cn  P  Z 

w  —  <  a,  — 


C  E  rH 

o  3  to 

•P  4-1  U  U 
4J   01   01  O  01 

id  >,  c  >u  c 

41  111  O  OI 
•H  'H  >iO 
T3   Id  4-1  4-1 

o>      td  oi  P 

P  X!  N  -H  O 
U  O-H  OW 
3  C  O 

id  02  01 

Cn  O 
&  -o^ 

O  0) 
4IP  0) 

'  1  xi 


<  01 


td  xi 
M  id 


O 

XI  -H  C 

id  td  o 

tH  > 


id  4-1  -a 

0  o  c 

•H  10  10 
p  p 

01  cu  tr 

%  T3  -r 


P  4J 
01  10  01 
10  C  XI  13  01 
U)  0  4J  C  Eh 
U  t-l  -rl  10 
CO  -H  4-1       4-1  >« 

w  memo 
U  B  41  t1  c 

z  i)  c  >  c 

4-1  01  0  00  O 
01  01  01  i-H  'H 
XI  >i  0)  r-H  in  4J 

4J  oi  p  o  a  td 

DhMh  3 

T3   01   01  —r-H 

c  o  p  >o  S  id 

•H  Id  C  Eh  > 
X!  r-H  TJ  Id  Ul  W 

oi  a  oi  < 
xi  c  oi  oi  —  oi 
•ri  id  oi  x: 

4J       XI  4J  01  4J 

01  C       4-1  H 

3  id  "O  -H  id  ft  . 
P      id  E  -h  -ri  td 

Xi  01  0  E  P  *H 

4-1  01  p  O  0)  01  P 

3  XI  U  4J  01  01 

P  id  D  4J 

0  O  01  C  E  -H 
■n  4-1  n3  O  P  P 
10  3  -H  TJ  O  O 
£  U1H4I  CH 

■H  o  id  id  c 

01  C  4J  10  01 
Xi  E  'A  -H  tJ>-rH  0) 
Eh  10      T3  G  P  *H 

p  rO  01  -P  0)  O 

CnrH  p  4-1  4-1  C 

O  3  O  01  -p  01 

P  O  O  01  P  Cn 

Cm  3  <  Eh  U  < 


Eh  g 
2  Eh 


o 

Eh  in 

w 

H  s 

Ul  p 
OS 

W  ID 

Eh  2 

2  M 


fc,  H 

O  D 
IB 

2 

O  2 

M  O 
Eh 

<  Ul 

Eh  W 

M  Eh 

@  Eh 

ctf  ui 


a,  u 
o  2 

Eh  W 
<  Oi 
05  W 
O 

So 

iJ  u 


rO  U 
P  C 
Ul  l — l 


O  01  o 
T3  <N 

C        0)  P  IN 

0  P  O  10 

P  O  C  T3  io 

p  P  01  C  -H 

01  O  P  10  C 
X.   01  0)  4-1  -H 

C  P  xh  ui  cn 

•H  -H   C  P 

a,  a  o  ra  -h 
u  c  > 
•  ai  to 

fc,    >  rH 

-H  10  01  C 
T3  P  C  01  O 
H  D  OrCO 
10  O  -H  O  C 
PUP 
10  01 


O  X 
Q  W 


•a  mh  oi  id 

c  o  xi  p  c 

n)  4-io  o 

4J  -n  -rH 

oi  o  »  id  -d  p 

oi  oi  oi  E  c  id 

rrj  -r-i-  id  2 

0  jg  o  id 

rj  3  r-  CO) 

01  TJ  OXi 

Cn  H  (D'H4) 

C  0)  >i4J 

•ri  xi  N  to  id  xl 

■OilPH   3  41 

rH  P    CrH  ' 

•rl    O  "J 

3  4-1  01 
CO. 

P  01 

c  oi  xi 


3 

-  > 

01  w  c 
P  O 
.     3  >i-H 
E  4-1  4-1  P  +J 
O        O  O  O 

01  O  C  3  4J  C 

01  3  -P  P  10  3 

4V  0>      4-i  P  -n 

id  b  -hoc 

4J  4J  XI  O 
Ul  10  O  01  10  O 

id  oi 

•H  41  m  41  C 
OO       41  lll-H 


P  —  c 

01  Ul  O 

<P  CJ  -rl  4-1  C 

c  m  +i  ti  oi  e  — 

O  CO  10  E  id 

U  CJ  4-1  XI  Cu  P  W 

2  'rl  Cn  O  CnT) 

rH  —  -0    3  rH   O  P 

ro     ai  o  oi  p  id 

(J    .  p  p  >  Cm  T) 

O  CI  0  XI  0)  c 

•P  C  O  4-1  -O  C  id 

4-1  I-H   Id  0  4J 

id          »  oi  -P  ui 

2  >  Sn  01  XI  4J 

01  P  O  4-1  Id  MH 

0)  TJ  O  C  4-10 

XI    P  4-1    01  C  -H 

Eh  id  id  P  -rl  TJ  3 

T)  p  01  0)  Id 

C  Of  11  h  II 

Id  XI   C  rH   O  P 

•P  td  O  O  O  3 

up  u  p  <  ca 


■p 

Cu 

in  o) 

rH    O  rH 

0)  id  C  01 

E  -H  O  3 

01  P  O  MH 

XI       O  0) 

4-1   0)  -H  44  4J  01  TJ 


•rl  XI  rH 

3  -P  O 

Cm 

01  <P 
01  o 


0  10  x;  • 

E  P  rH 

><  O 
4J  Cn  »  01 

01  C  P 


o)  oi 

>  to 

O 

0)  XI 

P  o 

O  3 

S  oi 


01 


Cn  C  01  10  TJ 
tO  O  0)  01  3 

■rl  41  rH 
rH  4-1  10  01  O 
rH   3  4-1  IP  C 

•ri  4-1  oi  -p  -p  : 

3  "H  rH 

4-1  01  - 
3   01  XI  TJ  01 

0  C  4-1  C  Cn  C  CI 

>i  o     io  c  o  c 

CJ  4-1         -rl    H  10 

01  01  XI  TJ  4-1  -P 
P    0)    Cn  4J  rH    O  rH 

3  x:  c  rH  -p  3  a  • 

014J0i03P0jO 
E  0)  X!  4-1  t0  4-1 

e  c  id  x;     oi  oi 

td  *H  Cn  C  rH 

TJ  0)  C  O  i-H  - 
MTJCXI-POIOOI 
01   Ifl  4-1  4J  OP 
v  41  01  >P  0) 

Cn-P   0  0  4-1 
C  X       4-1  10 
P  01  01  O) 
C       0)  01  XI 
10  TJ   Cu  01 
iP010l0)C>iO0) 
OPXlEiflPOO 
0)  XI  Ifl 

oi3«iO)3«iOCu 

0  O  4-1  01  0)  3  01 

c  a  oi  id  c  o  i-H 

01  01  O  -H 
01  01  P  C 
01  U        01  • 
QJ  -p  01  -p 

rH  0)  XI  01 

OI  O  4-1  4-1  C 

XI  Cu  Id  0)  XI  O  01 

+1      +1  C  N  41  4->  TJ 

OI  Ul  *H  *P 

C  XI  41  C  B  Oi 

I-H  41  TJ  01  -p  -P  TJ  C 

11  P  O        C  -P 

4-1  4-1  01       TJ  0)  C 

Id  -P  3  0)  01  41  P 

XI  C  O  XI  01  X  3 

41  ID  a  4-1  3  01  XI 


01  c  c 

E  ifl  0) 

•P  p  0)  • 

P  CT>  3 


P  4-1  01 
ifl  ifl  0) 
>  XI  O 
3  -H 
0)  > 


41  0)  01 

O  41  41 

3  10  10 

TJ  >  > 

O  P  -P 

p  p  p 
aaa 

TJ  ~>P 

C  41  O 

Ifl  P 

Ifl  0) 

-  Cu  in 

C  3 

O  .41 

•P  01  TJ 

p  o  io 

10  E  01 

+1  p 

•H  01  Oh 

TJ  XI  01 

0)  41 


cn 
C 

•P  P 
TJ  0)  OI  -H 
rH  >  41  01 
•P  Ifl  Ifl  XI 
C  3  XI  E  41 
O  XI  -P 
•p       01  41  >P 
41     >4lH  O 

id    •  C  3 

o  cn  oi 


■p 

UH  OI 


0) 


rl-H4l  N 


ai 

O   P  TJ 

o  o  -p 

Ifl  UH  3 

>i  01  » 

p  P  u 

O  10  01 

41  > 

10  01  0) 

P  0)  3 

O  41  O 
XI  10  XI 
10  P 

PI/1  • 

01 

>TJ  -P 
4-1  0) 
C  4-1  01 
0)  -P  P 
ECO) 
Oi3  XI 

0  Eh 

rH  0) 

01  XI 

>  41  • 

01  oi 

TJ   C  01 

•p  -p 

01  41 
TJ  C  -P 

P  o  > 
Ifl  -p  -p 

TJ  41  41 

C  ifl  o 
id  O  ifl 

4-1  -P 
Ul  UH  P 

•P  o 

4-1  4-1 

P  u 
01  0) 
U  01 


0) 

P   01   >   0)  4J 

0)  C  O  >  -P 
O  O  Cn  ifl  O 
■P  XI 

41  41  rH  0) 

O  ifl  Ifl  >-iXI 

3  rH    O   01  41 

TJ  3  O  XI 

O   01rH  41  UP 

p  oi  o 

Oh  P  TJ  +1 

C  Ifl  >1 
TJ  XI  Ifl  XI  41 
C  V      41  0) 

id  o  oi  up 

XI  41  C  id 
C      id  -p  oi 

0  P  41 

■P  O  01  E  TJ 
41  m  oi  c 
id      »  41  ifl 

41   01  0)  01 

■P  P  O  NX! 

TJ  C  C  01  41 

01  0)  0)  rH 
p  E  33  01  Ifl 

o  2     xi  oi 

O  U      4J  XI 

id  0)  • 

>  41  C  01  • 
>,  O  C  -P  XI  01 
U  Cn  01       41  01 

0  E  4»  -H 

01  01  P  4) 

p  o)  o  -p 

3   P  U4  rH 

01  Ifl 
O  41  >i  O 
C  41  O 
rH  TJ  CVP  -P  i-H 
C  rH 
-  Ifl  TJ   0)  -P  TJ 

01  C  41  XI  C 

tj  oi  id  -p  -p  ifl 

U  41        C  01 

ifl  ifl  —  -P  C  01 

TJ  4)  01  UP  O  0) 

c  oi  oi  oi  a.4i 

Ifl  TJ  TJ  01  Ifl 
41  >i  O  0)  41 
10  X)  O  ifl  P  to 


ifl  id 
P  o 
o  o 

XI  . 
Ifl 


61 


•P  id 

id  u 

>-i  ~  tr> 

oi  o  O 

•H  Eh  IH 

enti  a  • 
m  —  u 
h  ho 

C  Ih  +4 

■h  o  id  u 

fd  -HU  « 

H   0)    C  CO 

4)  01  3 
•O  iH  rH  o 

OJ  g  O  -H 
<U|>H 

■O  U  n)  "§ 
<u  a 

CO    0)  0! 

a  m  ra  c 

O  M  -H  (d 
M  Eh  44 
&     -H  01 
rH  C  44 
Tl  id  -h  id 

■H  Ih  > 
O  01  +>  -iH 
>  Tl  01  14 

id  oi  3  a 

h  E 

o  oi 

44  4J  QJ  43 
43  3  4J 
n  +> 

0)  -43 
■O  >i-P  -P 

i-i  43  o  o 
o     oi  sx 

Cn-r-> 

c  c  43  o 

•H  -H  3  44 

4>!  ui 
•O  id  oi 
SEiih 
i3  01  -H  43 

■h  x:  id 


M  43  01 
O  "O  +J  o 
43  01  H  o 
m  ui  3  id 
o 

c  fttru 

H  O  C  -H 
IH  -H 

QirH  +J 

id  id 

1-1  01  X 
O  TJ  44 


OJ  01 
H  £ 

o  o 


0  in 

4J  01 

44 

01  id 
01  u 
3  01 

c 

u 

3 

o 


oi 

01 

=  44 


O  43 

oi  a. 

■H  O 

UI  44 

oi  u 

•H  CQ  43 

si  ui  in 

*J  U  -H  -H 
Z  3  44 

01  c 

O  >i  01  o 

c  j  s  on 
o 

•  44 
U  id  oi 
QJ  43  44 
M  Si  44  C 

0  44  01 
Id  a  Id  £  Tl 

+•  a  a;  <D  -h 

G  3  -P  oi 

3  oi  oi  oi 

■-!      c  N  U 

0  >i  •  oi 

>  rH  44  01 

!  H  Hi  f>iJ3 
id  o  U  -P 
Tl  44  43  id 
MO      44  M4 

0  -p  at  c  o 

3      43  3 

01  44  t-i  >, 

OJ  -H        O  44 

S3      M  ' 

+j  43  o 
o  o 

01  -H  Ih 

u  si  z 
o  3 

0  0 

01  e  -p 

H  0) 

o>  +j  .c 
Tl  oi  oi  44  ti 

c  >i-h  u  a 
3  oi  3  id  id 
a 

H  14  44  43 
3  O  H  +J 

o  e  *h 

&id 
0) 

O  Tl  0)  43 


>  01 
M4 

id  id 


oi 
mh 

1-1  -H 

01  H 

c 


rH  M4 

id  0 

B  oi 

•r)  M 

0  01 

OXO 

k  -P 

•H  O 

mh  id 

>H  «  c 

■P 

M-l  01  0 

01  01 

0  -H 

01 

M  -P 

>  01 

en  a)  id 

■H  Si 

c  -a  -a 

44  44 

•H  C  c 

id 

•0  3  01 

44  >1 

H  6 

c  43 

•H  4-1  c 

01 

3  M  0 

oi  a 

ja  o  o 

0)  0 

a  o> 

Ih  H 

Id  01  M 

a-p 

u 

oi  id 

-  in 

u  a 

rH  ra  +j 

■H 

43  O 

•H  Cn 

■P  tH 

3  G  O 

•H  44 

•H  4J 

*S 

3  > 

0  -H  01 

cn  a 

>i  <u  id 

c 

o 

■h  a 

M-l  01  U 

■P  0 

H  HI 

0)  H 

>H 

0 

01  01 

H-J 

4-1 

s  > 

+1  0)-H 

id 

01 

c  >  ^ 

M 

c  -a 

01 

01  01 

0 

0) 

EH  >, 

•9 

01  0 

§ 

0  id 

Si  -P 

14 

E  H  E  m 

tp 

id 

01  u 

0 

id  0  -P 

tn 

m  a) 

1-1 

0  id 

C 

43  Tl 

MH£ 

•H 

u 

0  -P 

4J 

01  0 

<4-l  H 

CO 

0 

> 

0  oj 

01 

c  c 

■H 

0)  •««  E 

4J 

01  *H  44 

G  T)  3 

M 

0 

•H  C  M 

<d 

01  Pj 

01 

Co  id  Cn 

mh 

a 

Id       O  >n 

g  t3 

CI) 

B  01  M 

0 

0  > 

CD 

•h  +i  a 

u  & 

l-l 

id 

CD 

4-1  -P  01 

U 

01  "0 

l-l 

01  01  > 

c 

Si  G 

•H 

3  0 

id 

E-i  id 

01 

>r>  <a  si 

+J 

si  id 

a 

4-1 

4J 

OJ 

01 

o 

C 

4J  J3 

o 

■H 

Id  4J 

4-1 

a, 

id  Cn 

3 

4-1  id  G 

0 

-H  -H 

M 

■a  io  3 

Cn 

0>  G  0 

■0  01 

14-HH 

M  OJ  43  13 

umn 

0)  44  44  0) 

o  0 

id 

0)   O  44 

nlHiH 

a  oi  a-H 

rH 

44 

M4  0  Tl 

>1-H  0) 

id  O 

Id  M4  rH  <D 

l-l  3  43 

43  -H 

id  oi  14 

0  4J 

44  44 

>,    >  o  • 

4J  0) 

id 

43    -  0)  0  01 

id  3  oi 

■a  g 

■d  n  <d  oi 

In  -H 

0)  E 

OJ  01  0 

O  T3 

>  3 

43  44  0  01  C 

43  01  G 

r-t  U 

01  44  43  id 

id  G  01 

0  tn 

44  OJ  *H 

H  O  4- 

>  0 

01   14  >d  rH  rH 

•H  4-1 

C  l-l 

3  oi  oj  rH  a 

01  4J 

•h  a 

E  44  -H  -H  a 

3  CD 

G  M4  3  id 

0  01  0) 

01   U  . 

G  -H  -H 

•H  E  13 

OJ  0  01 

0        rH   >1  14 

U  01 

■H  rH 

•H  rH    Id    14  0 

id  oi  01 

4J  -a  43 

44  rH   3  O 

>  G  G 

M  OJ  id 

id  Id  O1  44  UI 

O 

Id   N  14 

44              Id  44 

ai  -h  oi 

a-H  -h 

•H  cn  >i  14  O 

43  4J  -H 

rH  01 

T3   C  rH   0  3 

4J  id 

rH    Id  0) 

OJ  -H  rH  43  -d 

N  44 

rH  -H  T3 

14  >  id  id  0 

M-l  -H  Id 

id  o 

OH  OH  ll 

0  G  43 

ai  >i 

o  o  h  a 

id  S 

>i  a-n 

id  >  g  id 

43  tJ> 

43  01  43 

G  43  Cn 

O  l-l 

Cn 

•>,-H  O  43  G 

id  0  • 

44  M4  -H 

Ih       OJ  O  -H 

0)  >i 

G  O  43 

0  UI  44  -H  -d 

01  44 

OJ 

44  UI      43  rH 

G  43  -H 

E  E  oi 

Id  01  OJ  3  "H 

•H  44  l-l 

0)  01  -H 

l-i  0  l-i  3 

Id 

01  44 

O  0  id  14  43 

44  M4  rH 

14   01  C 

43  l-l  OJ 

id  0  3 

Cn  >i  0 

id  a  E  "d  44 

43  E 

Id   01  -H 

H       0  C  id 

+J  43  H 

44 

C  43  3  43 

O  01 

■H    >1  Id 

>»  0  3  3 

oi  id 

rd  U  44 

U  -H  id 

14   0  M-l 

U  Id  -H 

Id  44   Ul  -H  14 

3  0 

01  44  "O 

44   Id   OJ   14  0 

01  M4 

C  G  0) 

G   3  -H   OJ  M4 

0  H 

01   3  14 

3  H  44  44 

6  id 

Cn  rH  o 

rH    Id    14  -H  t) 

S  oi  oi 

0  0 

0  >  id  14  G 

E  -0 

<  >  id 

>  oj  a  o  id 

m  id 

l-l  44 

Cn  id 

• 

• 

O  OJ 
14  14 

a  tr> 


•d 
01 

Ul 

01 

44 

M4 

01 

0) 

rH 

iH 

0 

0) 

■H 

43 

&  id 

O 

01 

0  Tl 

n 

id 

01 

P. 

43 

QJ 

C  01 

0 

id 

44 

0  14 

C 

E 

44 

U 

id  44 

4J 

14 

a 

01  01 

14 

•H 

G 

•r4  08 

rd 

>i  OJ 

CD 

■H  -d 

QJ 

G 

Id  rH  44 

U 

^i^G 

u 

>  OJ 

O 

Oi 

■H 

44  44 

a-H 

0 

u 

■d  M4 

G 

G 

43 

c  a  a>d 

43 

id  id 

id 

id 

0 

■H 

44 

OJ  01 

id  oi 

Id 

OJ  44  E 

QJ 

0 

OJ 

■H 

E  o 

u 

rH 

u  c 

01 

G  43 

XI 

3 

QJ  O  Tl  O 

0  3  0) 

43 

Id  44  Tl 

oi  id 

G  O 

■d  . 

44  rH  43 

G 

(0 

T> 

u 

id  id 

OJ  Ul 

■H  0  44 

-a 

M4  a  aj 

QJ 

OJ 

tn  G 

44  3 

G  > 

rH 

O  OJ 

CJ 

C 

id  -h 

01  >1 

■H  44 

0  C 

3 

0) 

CO 

c 

■H 

Id  rH  rH 

•d  id 

£  QJ  'H 

0 

44  X 

T) 

id 

id 

~  Cn  id  Ih 

01  44 

43 

SZ 

G 

01 

■H 

44  Eh 

•H  01 

14  Ul 

OJ  44  <d 

CO 

01  o 

01  rH 

C  Eh  0 

u  a 

o 

43  OJ 

E  44 

G 

a 

0  <  44 

41  0 

o  -d 

0)  G 

CO 

43 

a 

O  O 

-P  n 

id  OJ 

41  MH 

0) 

01  Ul 

10 

(0 

—  OJ 

I  a 

44 

ui  3  id 

•rl 

•H  rH 

4J 

01 

o 

>1-H 

3   01  44 

M 

rH  Id 

•H  T) 

Cn  QJ  G 

id 

14  TJ 

E  oi  G 

0 

43  -H 

c 

Id  TJ  01 

Id  01 

Id  "rH 

44 

Id  O 

<H 

(d 

3 

id  3 

01  MH 

44  14 

E  id 

id  • 

44  -H 

0 

Cn  14  rH 

44  O 

C  O 

oj  0  E 

14  01 

Ul  M4 

01 

c 

Eh  mh 

0 

3  O 

44  44 

O  OJ 

4)  M4 

01  44 

id 

a 

3  >i 

rH  Id 

oi  Cn 

43  44 

0 

0 

rH 

TJ  H 

Tl  G 

0 

>i  >i  G  • 

id  id 

0) 

5! 

3 

C 

O-H 

>  01 

01  44  -H  Tl 

rH  44 

43  rH 

3  Tl 

0) 

Id  M 

H  +4 

43 

14   OJ  OJ 

OI 

44  Id 

id 

0  • 

43 

•H 

a  3 

M4  44 

■d  id  43  > 

■d 

O 

Ih  01 

44 

Ul  01 

14 

o 

<D  a  o 

OJ  T3 

Cn  O 

01 

a  oi 

M4  43 

Cn  o 

G 

44        01  14 

44  QJ 

G  rH 

n 

44 

44 

M4  44 

G  01 

E-H 

•h  Ti  -h  a 

Id  44 

-H 

0) 

Cn  id 

id 

•r4 

•H 

oj  id 

■d  14  a 

44  -H 

14  Tl 

43 

G  44 

43 

Ih  01 

TJ  OJ 

44  44 

OJ  -h  E  id 

-H  G 

OJ  C 

44 

■H  OI 

44 

id  ui 

rH  43 

ui  G 

14  43  01 

Tl  O 

Tl  Id 

0  Tl 

Eh  3 

•H  44 

>1-H 

O  44  44  01 

OJ 

•H 

rH  T) 

T3 

3 

ui  id 

O         01  Id 

14  QJ 

Ul  QJ 

•d 

•H  01 

01 

G  0 

43  O 

E 

id  >d  >i  3 

O  43 

G  44 

G 

3  44 

C 

0  44 

44 

cn 

OJ  01 

O  44 

0  id 

Id  43  H 

14 

a 

G  0 

>l44  44 

id 

O  44 

G 

0) 

44  G 

■H  Tl 

•H  +4 

r4  01  "d  -H 

44 

01 

44 

O  3 

0 

G  O 

01  01 

14 

Id  QJ  QJ 

>i  3 

01 

C  44 

c 

01  -H 

14  44 

O  U 

44   14  44  43 

U  0 

•H  M4 

01 

QJ 

0 

E  44 

01  o 

44  OJ 

G  QJ  -H  O 

id  43 

0 

E  TJ  43 

o 

01  id 

43  41 

•H  -d 

3  44  T3  -H 

44  Cn 

01 

C 

01  +4 

01  c 

3-r-i 

G  U 

rH  G  OJ  43 

G  3 

CJ   a  14  44 

01 

Ih 

0  0 

OH  H  3 

3  0 

«  3 

CD 

Id  0 

& 

E 

>  oi  0 

rH  14 

oi  0 

>  rH  44 

id 

44  01 

c 

■HOG 

0  43 

u  u 

0 

OJ  G 

0 

O 

o 

<  -H 

<  >d  id  -H 

>  44 

Z  Cn  Cn  l-l  -H 

0) 

rH  44 

3  44  44 

S 

id  id  ti  O 

id 

M  G 

0  G 

IH 

e 

• 

o 

9 

oi  cn  in 

o 

G  H 

a  4j 

•8 

OJ  01 

u 

o  — 

Id    Id  rH 

62 


CO 

)-i  QJ 

fl)  u 

QJ  3 

P.  TJ" 

a.  a> 

cd  o 


tie 


tO  to  co 
n  <u  c 

•H  TJ  *H 


•H    M    O  C 


■P        «H  m    3    (0    CJ  QJ 


O  X  U 
•H  H  o 


3  ^ 
*  0)  o 
00  CO  tO 


(C  a  h  i  j) 


H    O  -H 


to 

oo  x 

CUT) 

•h  nj  m 

4-1    o  x 

co  h  *h 

QJ     C-  S-i 

ta  to 


QJ 


QJ 


11 


0)  o 
3  C 

cr  *h 


u  o  TJ 

O  -rl  U 


10         4-1    C   4J  w 


4J  OJ  (fl 
O  4-J  CO 
HUB) 
•H  T)  (U 


to  n)  to  60 


to  tO 
o  a  do 
4J  4J  nj 


TJ  4-1  C 

qj  ctj  co 

H  4-1 

O  to 


QJ  3  MH 

CJ  60  tH 

fi  QJ  QJ 

O  H  P- 


O  > 
3  T> 

to  co 


QJ  Xi 


M  i-*  a 

TJ  fO  (0 

1-4  3  QJ 

o  ctt) 


o  nj  ^  w  z 

H  *H  O  l-i 

Ct  4J  C    3  QJ 

B  -H  QJ    O  X 

*H    C  4-t    (J  4-1 

*H  QJ 

O  p.  Uh  O 

«   ID  6  O  u 

5  o 


'•HOC 


4J  j    J-l    0J    CJ  fO 


G  TJ  N  3  O 
tO  C  QJ  CO  X 
O    CO    CJ    (fl  4-1 


CO  £ 


to  rt 

QJ    3  CO 


Pi  < 

O  H 
H  H 


w  cj 

05  < 


H  H 
Z  PC 

<:  h 


CO  4J  CO 

CO    C  C  C  to 

O         CO  QJ  O  CO 

C  C  *H        u  E  *H 

•H    OJJ    B  *H  QJ  CO  TJ 

•H    fO  *H    CO  J-i  CO  CO 

4->  (0  +J  >,  3  3  X> 
COtO-rtQJXCOtJ*H 
QJ-HBEP-COcOH 

U   8  *H   O  QJ  -H  CJ 


QJ  H    O    C  TJ 


q    4-J  -H    QJ  M 


qjioqjxojoo:^ 


C  tH 

QJ  4-1 
CO  CO 


O  CO  U  3  *H 
•H  4J    QJ  O 


P-  CO   QJ  e 

Bum 

to  p-  o  CO 

X    >,*U  4J 

QJ   4J    QJ  C 

J-i  QJ 

U    QJ    QJ  B 

O    QJ  X  QJ 

J-i   4J  )-i 

X  3 

4-1    QJ  CO 

U  CO 

C    CO    CO  QJ 

O  QJ  0 
•H    QJ  TJ 

4J    CO    C  QJ 

(0    C    fO  CO 

4J    QJ  QJ 

(J    10  tC 

■H  *H  b-< 
0)  iH  CO 


U  4J  tO  C 

CO  -H  C  O 

to  n 

>»  MH  4J 

4-1    O  >>  to 

U  H  4-1 

CO    CO  O  -H 

P.    QJ  4-1  TJ 

I     M  CO  QJ 

.  TJ  *H  U  U 

U    3  O  CJ 

•h  cr  xi  cj 

x;  qj  to  to 

4-J    J-i  rH 


in  to 
co  B 

t-j  X 


■H  CO  QJ 
QJ  QJ  B 
CJ    B  *H 


QJ  QJ 


•H  TJ    J-i    CO  QJ 


<U  tO  U  QJ  QJ 
w   C   O  4J  c 


B    QJ   S  O 

tj 

O    C  rH 

4-i    O  QJ  i— I 

■H  C  rH 

-O    4J  C  ffl 

QJ    (0  O  E 

la  *H  M  CO 

3    CO    QJ  TO 
cr  H  p. 
qj      r  h 


QJ  >> 


(0  QJ  O  CO 

U  4J  L 

CO  V  ^ 

QJ  3  13  Ai 

QJ  O  QJ  J-i  4-J 

tfl  CO  J-»  O  OJ 

t:  h  &  B 

QJ  B  QJ  tH 

CJ  O  IH  QJ  CO 

•H  J-I  QJ  X  O 

_]  14-J  w  4J  TJ 


CO  X  X  QJ 

B  3  * 

QJ  (0 

QJ    to  X 

>    ii  W  CO  . 

•H    C  4->  r*i 

4J    D  C  H  *0 

o  e  -h  3  o 

CO    QJ  CO  X 

*H    w  TJ  OJ 

TD    3  QJ  1-.  QJ 

CO    tO  4-1  X 

H    CO  «H  ^  4J 

QJ  CO  CO 

QJ    B  O  CO  O 

C  P<  CO  4-J 

H  4)  O 

O    h  "O  'H  H 

X  o  pa  to 

J-i   4-1  C  C 

•H    fO  QJ  J-i 

tO    M  QJ  =  OJ 

OX  •  4J 

ox  >•>  c 

4-1    tO  (0  CO  H 


O    O    CO  *H  M 

P-Mh  X  X  3 

X    U   4-i  =  O 

QJ    QJ  CO 

an  -o 

QJ          tO    QJ  B 


CO  "O   W  CJ 


3    QJ    3    CO  u 
U    (O    4-1  QJ 


O    QJ    O    B  QJ 


QJ    O    C    3  TJ 


4-i  4-i  4-i  ry  cy 

tj  0)  to  F>  B 

tO  3  3  -H  e 

O  6  4-i  C 

•rH            -  U  l-l 

-O  CO  J-i  tO  *H 

CO  QJ  -H  O  > 

l-i  QJ  tO  *H  C 


(0  tH    QJ  J-i 


fO  W  fO 

e  ffl  m  h  >, 

tO  C  4-1  rH 

TJ  C  rH 

QJ  QJ  QJ  QJ  CO 

CO  4-1  X  3  3 

CO  O  4J  CT  CO 

QJ  *H  -  QJ  3 

rH  u  B  M 

QJ  4-1  O  X  QJ 

J-i  CO  U  3  J-i 

Q)  "4-4  tfl  CO 

O  J-4 

4-1  p  CO  QJ  CO 


rH    CO    CO  *H  U 


*W    O    4-1  X 


l-i  00  c  c 
QJ  QJ  O  O 
Ox  >  CI  Q 


4-1  60  CO  QJ 

H  41  H  C 

C  TJ  C 

O  QJ  to 


>    CO  3 

C  4-1  rH 

QJ  CM    J-i  QJ 


00  T-l     O    4-1  p. 


C  QJ  -H  4-1 
C    4-1    CO  CO 


M  TJ 
QJ  CO  QJ 
X   B  to 


TJ  rH 
^  C  J 
4-1    tO  CJ 


X  c  c 

-H    QJ  -H 

CO  & 

emu 

O    m  QJ 

P.  3  E 
CO  03 

QJ    to  QJ 

U    V  u 

B  to 

QJ 

X    QJ  to 

U    CO  H 

QJ  J* 

CO  X  QJ 


63 


j2  co  co  to 


4J  eg  C   0)  -h 

hi  U  £  (1) 

co  e  4-1  j: 

H  QJ  4J 

CO  •  M  U 

3  m  3  n  ^ 

•o  T>  in  j  j: 

•H  iJ  CO  4J 


u  xj  o  o  -u  a)  w 

C  (U  y  U  iH  00  *H 
QJ   4J         CO  i-i    CO  X) 


U    O  4-1 


£  m  cj  m 


ai  O  eg 


CO  rH  'H 
0J  (0 
H  *H  4J 


C    H    C    C  3 


*H    CO    O  p 


S  -C  M 

OJ   00  o 


qj  o  a  ai 

£1       U  E  rC  QJ 

4J  -H  4-1  X 

CO  U 

00"H  O  ll 

C  4J  >  4-» 

•H    4J  CD  CO 

N   q)  -O  £  .C 

*H  ,G  CO  *J 

C  -M  0)  CO 

00  H  M  *D 

O   tO  0)  C 

u  oj  h  a:  (0 


C    3    C  OJ 


M  E 

CO  OJ 

^  X 

O  4J 


•o  3  p  cj  qj 

c  o  a  qj  u 

QJ  ,43  ^(J  (0 

J-l    CO  C  XI 

4-1  O  *4  CO  4J 

C  *H  O  4-)  C 

cO    O  4J  cj  C  C 

•H  CO  OJ  QJ  4J 

CO    4J  4J  u  E  QJ 


3  XJ  *H 
CO  -H  4-1 

o  a  -h 


CD  QJ  i-. 

qj  J3.  o 

>s  -u  a 

O  pu 

rH  *  3 

a  C  CO 

E  O 


OJ    QJ  E 

o-  to 

o  -a 

>>  rH  e 


ECO.       *H  o 


co  x>  a)  e  a)  1 


X!  QJ    QJ    00  E  tO 

OJ  >    O  C  *H  O 

M  O    C    CO  O  (J 

CJ  i->    (1!  H  U  4J 

cj  a  E  w  qj 

CO  E    J-    CO  OJ  O  ,C 

•HO  to  E  4-> 

^       M-l  M-l  O 

P  OJ    U  *H  rH  QJ  >i 


.GO  QJ    O  CO  4J 

(5   3  O  3  rl  5)  O 

rH  4-1  O  t-4  *H  OJ 

OJ  cfl  EC  M  Vj 

O    U  Cu  3  O  «H 

jJ    C  *H  fX  4J  -o 

QJ  O  •  CO  C 

tO  X)  *H  tO    QJ  U  *H 

QJ  *H  -U  E  O 

00  *W  M  CO   4-1  JD  rH 

CO    C  *fl  r-<  <0  rH 

+J    O  PL  00    •>  rH  «H 


CO  i— I  "O  QJ  tfl  4-1  £ 

X)    OJ  CJ  4-1  QJ  4-1 

3    3    U  C  *H  P. 

QJ    (X  -H  CO  XI  E  4-1 

U-i          3  V4  QJ  O  CO 


O    W  OJ 

-a  x  4-» 


O    W    O  rl 

j-i  E  -h  ^-f 

O-  CO   4-1  QJ 


£5 


O    O    3    O  4J    3  )-i 

3  cr  4J  o  a  a 


x:  o  o  o 


PQ 


o  a 

4-1  4-1 
QJ  CJ 


4=  J3 

4-1    CJ  iH 

U  CO 

C     CO  4-1 

'HUG 

CO  QJ 

QJ    QJ  E 

cj  os  a 

c  o 

QJ    3  H 

*H    O  0) 

H  -H  > 

OJ    4-1  QJ 

O.  <0  T3 

QJ  X)  QJ 


a*  qj  h  b      to  u 

J3  O    CO        H  3 

^  4J  Qi  h  O 

o  a.  oo     mh  to 

H     -30  O 

a  u  to  m  c 

E    QJ  Q.        4-t  O 

QJ    >  i— I 

aj  co  qj 

^  3  cj  x: 

O  rl  W 


X  C 


*z  4J  n 

!-  QJ 
OHM 
3  H  CO 


o  u  o  o 


C  *H 

Oj  U 

5  « 
Cl  -h 

O  T3 

rH  CO 

QJ  H 


OJ    U  C 

a  -h  o 

X)  "H 

!>-,  QJ  4-1 


CO  CO  X)  M-l 

M  OJ  QJ 

O  tO  }-j  *H 

^  3  OH 


QJ    OO  QJ  >H 

l-i    C  X)  X» 

•H    C  i-( 

x:  V4  3  to 


S3 


H         00  QJ  CO 


4J  OJ  M-4 


3    O  43  rH 


-H         QJ  -H 


QJ  CO 

>i  4J 
O  rH 


CJ    ^  H 

QJ  J2 

M— I    4—1  *tH 

o   to  X) 
•H  QJ 

HI    P  M 
3  *H  cj 
rH  E 
CO  X)  QJ 

>    CO  X 

I  4J 

V4 

O  "O  ^ 


QJ  C    CO  CO 

J3  00  P 

4J  -H    CO  00 

o  to  3  o 

c  a)  h  V4 

<:  -a  co  a 


4J  3 


H  X) 

X)  QJ  QJ 
QJ  X>  4J 


XJ  rH 

qj  qj  a 

U  o  B 

CO   3  -H 


4J  O  (0 


rH  ^ 

CO  QJ  rH 

•H  00  M 

CJ  CO  QJ 


•H        JS  O 


4-1         C  00 


S-3 


*H  O 
CO  15 


«   01  u 

cn  to 


2-g 


64 


05  4J  U  0) 

18  O 

0)  C  4J  -H 

CJ  -H  C  > 


0)  -H  "O  iJ 

0  1-  3  -H 

a  a  to  rH 

in  cu  at  3 

a)  >  h  cr 

>  *H  X 

01  4-1  eg  >i 


£   «   O  u 


XJ    CJ    O  CO 


O  Oi  -u  c 


O     0)  -rH 

•H  4-» 

>>  H  «1  • 

U  4J  J]  CO 

OJ    05  3  01 

*h  3  to  cj 

M  XJ  t-t 

rt  c  co  i-i 

>  -h  -h  a 


&  o 
a>  x 


01  tO  *H 
3    CI  0) 


ro  id 


H  qj  o  u 


01    Q)  XJ    4-1  'rt 

T3  j:  E  oj  xj 


3  O  3  X  o 
(fl    U    O    (tt  u 


CJ    4-1     I-I  C 

O  0)  4-)  *  CD 
.-J   3   >   3  XJ 


«-h  xj  x 

rot  c  u 

M   0)  co  3 

(]J  4-J  05 

C  -H  - 

at  xj  -u  oi 

oo  oi  cj 


01    01  < 


XJ   4-J    C  O 


TDOOI^JJCOCO 
0)    0)  X  rH  O  4-1 


0)    U         w  "O  -O 


4J  O  O 


X    (U  H  H  H 


10  € 


01  X  05 
05  X    4-1  i-H 


3  oj  j:  n 
e  c  4-1  tj  e 


00  4->  -H    3    oi     •  CO 

e      e      3  c  h  bi 

O    O  tH  XJ    01    o  >^ 


>    M    C  O 


CO    05  4-1    CO  X    CO  «H  05 


11    44    U  U 


H  4J  -H  CO  XJ  -H 
J-j    tO  ' — I  XI    05  CJ 

<u  x  oi  oo  ■ 


u  o  o  ^ 


■h  *h  o  en  e 


0)    05    0)  4-1 
CJ    O    Ih  t4  0J 
a  01  H  £ 


05  CO  4->  -H 
W  M  W  H 
•H    01  -H  XI 


oi  oi  oi  a 


4-1     •    C   U  ^ 


c 

tH 

•H 

(0 

CO 

> 

4-1 

3 

4-> 

4-)  CO 

J= 

(J 

o 

to 

O 

CO 

J-4 

o 

3 

a 

i-H 

ao  x 

1-1 

TJ 

E 

l-l 

•H 

to  x: 

o 

■H 

01 

CJ 

— 

1— 

CJ 

o 

c 

•H 

to 

c 

3 

c 

01 

*H 

CO 

xj 

13 

01 

4J 

•H  4J 

0 

CO 

)H 

LA 

X3 

d 

QJ 

u 

l-i 

4-1 

o 

4J 

at 

tj 

XJ 

C 

— 

> 

1-4 

^ 

4-1 

to 

CO 

C 

o 

d 

|H 

- 

1-4 

u 

O 

CO 

XJ 

x: 

IS 

O 

*o 

u 

o> 

EO 

UH 

N 

cO 

CO 

01 

CL  05 

CO 

x: 

C 

rH 

- 

XI 

01 

o 

•H 

•H 

a 

d 

3 

4-» 

to 

0> 

X 

0) 

- 

O 

•H 

X3 

CO 

CJ 

O  *H 

1-1 

CO 

0 

> 

01 

4-1 

4J 

X 

3 

cfl 

•H 

0) 

x> 

H 

C 

T3 

4-1 

I-i 

o 

4-1 

tH 

a> 

}-4 

d 

■H 

1-4 

C 

05 

C 

00 

0) 

•O 

x 

c 

o> 

01 

C 

X 

0) 

MH 

tO 

a  3 

— 

CJ 

x: 

4-1 

x: 

a. 

a) 

o 

00 

0 

0) 

~ 

0) 

c 

(U 

c 

3 

> 

CO 

o 

o 

> 

(J] 

a  oi 

CD 

3 

u 

> 

TJ 

B 

u 

1-4 

CO 

0 

01 

05 

CO 

0) 

CJ 

U 

CO 

CO  -H 

rH 

*o 

- 

LA 

- 

X 

01 

0) 

4-1 

- 

4-1 

s 

•a 

4= 

4-1 

i 

01 

4J 

1) 

01 

to 

> 

o 

CO 

t-< 

d 

•H 

43 

O 

a 

CO 

d 

•H 

x 

>> 

u 

p 

3 

CO 

JH 

O 

E 

- 

C 

TJ 

XJ 

c 

*H 

c 

c 

3 

*rl 

CO 

XJ 

to 

> 

4J 

c 

>> 

01 

CO 

01 

c 

3 

x: 

4J 

CO  C 

a 

u 

01 

CO 

XI 

4-1 

TJ 

d 

•H 

c 

> 

01 

a) 

CO 

01 

> 

c 

OS 

3 

o 

05 

d 

IH 

M 

tH 

CO 

J3 

1. 

4-1 

4-1 

- 

u 

XJ 

J3 

>> 

x: 

•a 

o 

cr 

rH 

C 

"J 

x:  o 

0) 

4-1 

CJ 

cfl 

00 

U 

43 

3 

B 

ja 

o 

rH 

c 

to 

0) 

0) 

Mh 

4-1 

CO 

" 

0 

c 

B 

4J 

— 

0) 

Cfl 

05 

CJ 

r 

CJ 

CO 

U  & 

3 

00 

CO 

•H 

-H 

o 

-3 

•H 

>•> 

01 

H 

u 

01 

•H 

0) 

E 

C 

(0 

•H 

- 

o 

X- 

•H 

d 

Q. 

'J 

■„ 

3 

o 

C 

o 

x 

i-H 

CJ 

X 

3  s: 

i-i 

3 

0) 

X 

X) 

JC 

^ 

co 

ri 

OJ 

> 

— 

a 

s 

tO 

(0 

o 

01 

01 

u 

■H 

X 

— 

M 

01 

c 

X) 

c 

3 

4= 

C 

4-1 

u 

CO 

43 

> 

C 

c 

4J 

T5 

o 

C 

o 

0 

•H 

Efl 

3 

3 

: 

CO 

4J 

— 

o 

to 

0) 

4-> 

o 

0- 

CO 

3 

o 

V4 

0)  • 

cO 

o 

4-1 

i 

'-^ 

4J 

XJ 

,c 

0) 

M 

*H 

■H 

— 

— 

HI 

*0) 

CJ 

r 

CO 

Ed 

x: 

05 

u 

0) 

i 

C 

O 

3 

- 

o 

43 

XJ 

a  xj 

c 

XJ 

Cfl 

CO 

1 

0) 

c 

4-) 

O 

■H 

& 

CO 

> 

CO  U 

c 

CO 

c 

c 

4-1 

> 

o 

CO 

H 

" 

E 

o. 

IH 

£ 

co 

CJ 

XJ 

H 

x 

4-1 

0) 

c 

01 

rH  O 

CO 

to 

•H 

>> 

o 

o 

X 

e 

CO 

4J 

> 

-z 

0) 

CO 

4J 

CJ 

Ih 

CO 

a> 

00 

4J 

c 

01 

rH  3 

*o 

•H 

CO 

CO 

m 

1-4 

4-1 

— 

•H 

u 

>; 

d 

CO 

jr. 

CO 

o 

0) 

o 

CO 

3 

0) 

0 

E 

-2 

CO 

4-1 

CO 

o 

M 

1* 

XJ 

a 

3 

4-1 

Jm 

c 

~ 

j 

QJ 

U 

u 

XJ 

M-4 

E 

o 

CO 

CO 

0) 

01 

0) 

tO 

0) 

•a 

c 

to 

•H 

X3 

o 

R] 

CJ 

rt 

CO 

tH 

01 

0) 

X 

Efl 

c 

3 

V 

—J 

CO 

u 

0) 

4J 

E 

1-4 

x: 

OJ  iH 

x: 

x: 

XI 

iH 

- 

Efl 

1-4 

i 

1-4 

c 

B 

c 

•H 

CJ 

x: 

3 

oo  x 

CO 

a 

01 

4J 

X3  3 

— 

c 

•H 

~: 

o 

a 

CJ 

D 

o 

c 

at 

o 

Ih 

to 

o 

cO 

4J 

>•> 

CO 

TJ 

O 

Cfl 

0 

U 

B 

— 

01 

0 

o 

— 

4-1 

CO 

— 

0> 

■H 

00 

CO 

05 

i-i 

-a  3 

iH 

CJ 

01 

4J 

B 

XJ 

3 

x: 

- 

iH 

u 

•H 

4J 

4-J 

X 

CJ 

0) 

CO 

— 1 

H 

On 

o 

CO 

0) 

c 

O 

-j 

rH 

4-1 

'-/ 

05 

CJ 

CO 

- 

OJ 

•H 

tH 

XI 

~3 

c 

c 

3  U 

0> 

CO 

tO 

XJ 

X) 

r— 

- 

o 

01 

43 

>. 

X 

O 

01 

o 

CO 

o 

o 

a 

O  CI 

IW 

CO 

o 

TJ 

01 

x: 

00 

QJ 

o 

4J 

1-4 

1-4 

d 

M 

O 

4-1 

x 

X 

CO 

o 

•H 

c 

CJ 

u 

o  B 

rH 

*rl 

c 

f-l 

I-I 

3 

4-1 

CO 

tO 

CJ 

o 

CO 

ft 

D. 

4-1 

3 

u 

— 

0) 

*H 

CJ 

0) 

0 

— 

o 

a 

t-i 

u 

I-i 

3 

XJ 

CO 

CO 

M 

•H 

x: 

a 

Q. 

= 

u 

01 

CO 

•H 

(0 

4J 

I-i  CO 

x; 

4-1 

•H 

CJ 

a. 

CO 

"J 

4J 

•H 

X 

CO 

4J 

« 

4J 

43 

M-l 

o 

o 

XJ 

-D 

4-> 

4J 

cO 

C 

CO  rH 

3 

4-1 

1-4 

U 

0) 

CO 

4-1 

43 

1-4 

01 

— 

ED 

DO 

00 

O 

i—l 

x 

•H 

•H 

•H 

0)  CJ 

c 

U 

E 

CO 

4J 

X) 

■- 

4J 

M 

4-1 

'J 

— 

o 

at 

01 

•H 

CO 

0) 

u 

0) 

T) 

B 

•4-.  CO 

U 

- 

— 

- 

05 

Cfl 

— 

XJ 

rj 

■H 

•H 

E 

01 

- 

to 

S 

U 

U 

0) 

t-4 

AN 

0> 

01 

0) 

T3 

■H 

rH 

■r- 

3 

to 

CO 

3 

•H 

01 

- 

0) 

i- 

1-4 

3 

c 

I-I 

S 

0) 

3 

01 

CO 

CU 

T3 

U 

o 

rH 

03  XI 

CO 

c 

00 

c 

ri 

CO 

C 

X 

0) 

0) 

0) 

4-1 

a> 

CO 

C 

X 

4-1 

CJ 

_ 

3 

•H 

XI 

a 

0) 

O 

01 

XI 

1-4 

3 

O 

a 

- 

3 

OJ 

c 

c 

1-4 

OJ 

2 

a 

Th 

CO 

a) 

"1 

c: 

O 

y 

P3 

x: 

O 

x:  o 

0 

3 

— 

u 

x: 

H 

CO 

CO 

CJ 

QJ 

X3 

O 

- 

01 

V4 

*H 

00  i—i 

< 

■H 

— 

4J 

cO 

4-1 

3 

4J  C 

O. 

4-1 

ft 

H 

CO 

rH 

CO 

CO 

CJ 

-r 

00 

XJ 

M-l 

C  4-1 

o  x: 
a  oo 

3  *H 


•H  CO  XJ  X)  -H  01 

XJ  "H  0)  M  u  £ 

OJ  E  rt  ca  H 

1-4  4J  U  01  4-1 

u  m  o  x:  -H 


rH  cj  x:  to 


•H    0   U  H 


M  4-i  x: 

00  O  4-1  1 

01  QJ 


I-4X101OU-H4-J4H  OJ 

O  *H  X5  4-J  COJ-J  CO  05XJM-I  > 
4JJ-,  CJOOCOO 


J3    M    CO  OJ 


O  00 


l"4  f-4 


4J  iH  01  O    CO  0) 

i-i  x:  xi  > 

4-)  4-1  CO    05  CO 

CO  01  rH  4-J  S~ 

cu  jz  xj  x: 

1-4  4-1  C  QJ    00  , 

01  tO  >  vH 


CJ    CO    CO  4-1 


I  *H    CO         CJ    u  3 


x:  oi  co  to  oi 


4-1  4-1     CD  3 

co  x:  QJ  MH 

3    00  M-l  M-i  1 

o  h  ro  HI 


CO  05 
SOU 
QJ   B  tH 


S  >  x:  co 

3  Xi  M  O  CJ  0) 

10  O  0)  4-1  -H  X3 

C  B  43  4-i 

O  XJ  3  4-J  3 

cj  C  to  x 

C0  (3  oo  to 


XI  t-i   O  S  4J 


4J  4J  4-1  XJ 
CO   I-i  >H  0) 


O  CO  05  C  4-1  4-1 

>  ro  o  h 

C  4J  E  co  3 

•H  C  4-1  01  01 


QJ  tH    C    E  C 


OJ    O  XJ    CJ   01  c 


CJ    3   1-4  CO 


XI  I— I    4-1  CO 

01  01    CJ  X? 

h  m  >  hi 


CO  l-c  U 

i-i  x:  rt  oi 

QJ  4-1  X)  05 

>  C  XI 

to  to  o 


4-J  QJ  3  05  C 
•H  0>  O  rt 
XJ  XJ    U  X 


3  *H  Cfl  QJ 

Cfl    QJ  QJ  S 

C  x3  3  § 

O  4-1  C0  -H 


>.  M  tfl  rl 
I-    QJ    C  rH 


x:  *h  c  o 


CO     >     CO  1-4 


QJ  I — I    >  tH   4-1  QJ 


^5  ^5 


at  o  oi  4-i  ih  u  to 


*  rt 

3  JZ 
O  3 


*H  3 

XJ  o 
QJ 


1  QJ  CO 

01  >  rH 

05  CO  3 

3  x:  cj 


H    10    K    C  P. 


•H    01    3    05  XJ 


05    05  4-i  oi  1-4 

O    C  A  XJ  tO 

a  o  oo  -h  oi 

CJ  "H  C0  >^ 


CO)  4-1 

•h  x:  QJ  XJ 

4-1  CO  CU  l-i 

I-i  01  E  O 

QJ     -  x:  Ih  M-i 

E   0)  H  -h 


3  Jh 
CO  3 


M-l  Xl 
M-4  0) 


3  4-13  >%XJ 

CJ  C    O  XJ 

05  nH         01  QJ 

•H  O    C    C  > 

*o  D-H  c  ro 

tu  x: 

o  rt  xj  i«i 


xj  ro  a  fx,  x: 


oi  to  oi 

4-1  i-i  0) 

U  4J  C 
01  M 

4-1    01  QJ 

o  >  x: 

1-4  XJ 

ex  ro  to 


tfl  rH 

qj  ro 

l-i  *H 


oi  oi 

4J  3 


1-1    4-1     QJ    4J  CO 


co  ro  to  ro    -  oi 

C  XJ    O   t-4    QJ  XJ  4-i 


CO    CP  QJ    O  M-l  CO 


co  c  o  ro  > 


co  oi  oi  4-j  ro 

"    "I  _C    O  4J 
)H  H  Cfl 


c  w  x:  4-i  u  ooc 

•H    QJ  4-J  CO    CJ  M-l  rH-H 

t-4  o  ro  o  oi  qj 

Ih    0)  XJ  E  05    >  CO 

0I4JC        4J  u  C  QJ  E 

icroj-iooiaixioi 

3  fH  C    C  4-1  CO  rH 

05           »  0)  4-1  XJ  XJ 

c  to  4_i  a.  *  ro  4-j  j-i  o 

O3UC0CBOC0IH 

cj  o  oi      o  oi  xj  a. 

*H  *r-}  01  tH  (0  Ih  C 

QJ>XJ>4J  J-lCOOl 


01    4-1  X 

>  ro  oo 
ai  x 


ro  4J  ro  o  co 

u       >-)  3 

B  o  >,  x 

ro  >h  h  *j  h 

QJ  C 
HH   4J  XJ  0) 


01   01  o 

E  M  fa 
D  Ch 


5  E5 


to  I 
■h  -a 


65 


cfl  C  «H 

?^  <l) 

4J     *  4-1  CO  CO 

rl    >>  d  4-J 

(-1    4-1    QJ  4-1  C 

0)  H   O  O  O 


at  dj  at 

£  j:  m  X 

W  JJ  £  (3  4J 

4-J  i-H 

ai  <u  a  at 

>  >  0)  co  > 

to  co  j-i  ri  co 


o  o  o  o  o 


St 

e 

or 

at 

se> 

0) 

0 

x 

CO 

u 

0) 

•H 

1 

i  h 

OJ 

W 

c 

x 

JJ 

•H 

H 1 

11 

n) 

C- 

01 

Cu 

H 

u 

4J 

CO 

ps  £ 

0) 

•H 

0 

•H 

4-1  4J 

u 

(0 

X 

0) 

c 

•a 

CO 

3 

CO 

cO 

a 

c: 

OJ 

rH  d 

CO 

4J 

>■ 

<o 

•H  M 

ti 

QJ 

U 

H 

ca 

E 

H 

9 

a 

X 

CO 

o 

m 

cfl 

cfl 

u 

o 

0 

3 

H 

C  0 

CJ 

c 

r-1 

«^ 

3  +J 

CO 

CO 

P< 

c 

<i 

TJ 

o 

t-i 

•a 

c 

[fl 

cu 

CJ  0) 

c 

cfl 

-a 

M 

c 

0) 

,a 

(J  > 

o 

0 

h 

a 

c 

X 

CO 

cfl  (fl 

CO 

X 

cfl 

-a 

E 

o 

*H 

to 

3 

b 

XI 

d 

o 

}_ 

c 

cfl 

CO 

—  CO 

u 

•H 

4-1 

4J 

c 

3 

o 

n 

1  p- 

gj 

V; 

01 

0 

0 

U 

4-1  < 

<3i 

jd 

P. 

■H 

to 

rH  3 

4-1 

cu 

0 

Oi 

•H  <C 

0 

4-1 

■H 

1 

3  5 

CO 

>■ 

1— » 

o 

0) 

01 

« 

rH 

0) 

■H 

QJ 

co 

rt 

B 

r 

c 

Oi 

cd  M 

CU 

£ 

ai 

H 

CO 

o 

u 

> 

0 

JH 

cfl 

co 

M 

01  H 

J-< 

rt 

QJ 

0 

> 

o 

CO 

cr 

0) 

,B 

6t 

cfl  co 

CO 

•H 

0) 

rl 

£  § 

> 

-a 

u 

TJ 

0) 

0 

4-) 

rl 

p 

E 

CO  p 

u 

M 

MH 

cfl 

3 

"1 

a) 

S  60 

PC 

o 

CO 

cfl  0 

u 

TJ 

0) 

!>* 

U 

jj  u 

*H 

c 

•/. 

0) 

to  a 

4J 

cu 

•H 

X 

>. 

o 

■H 

c 

P 

X 

c 

u 

J-i  0) 

X 

rl 

01 

4J 

60 

o 

ti 

a  4-t 

cfl 

or 

CJ 

0) 

•H 

0 

CO 

CJ 

C 

4-1 

>.  x 

w  > 

B 

CJ 

CO 

rl 

B 

as 

U 

d 

d  *h 

3 

CO 

4-1 

•H 

■H 

0)  P 

c 

X 

o 

xi 

rl 

e 

E  PH 

4-> 

*H  iH 


4J   X)     Cfl   rl  4-1 

3  o)  d  cu 
o  vj  a*  x  -h 


-h  u  oi  P 


0)  CO 

X  *h  a)  -u 
co  x  01 


4-1  co  co  o  o 
O  3  3  U  *H 
S  6       ex.  cj 


>    01    60  X  CO 


X    K  3  rH 

3  O- 

01  XJ    CO  0) 

M  H    10  C  X) 

3    3    cfl  O  d 


U    01  J-l 
01  X  "H  CU 


Cfl    CO  to 
E  4J 

d  (fl  co 


"3 


S3 


60  CO     •  CJ 


>  >  UH 

0  iH  01  X) 
bO  V>  I  0) 

Q.  J-l  4-> 

CO  CO  Cfl 

Cfl  -  O  -r! 

01  QJ  CJ  CJ 
U  3  O 
QJ  CO  T3  CO 
X  CO  C  CO 
3  H  q|  (C 


H    C  0 

"s  cfl  oj 


o  d  co  t^i 


4J  QJ  (fl 

cfl  xi  d 

X  *rl  O" 

4-1  CJ  QJ 


CO    0)    60  -H 


CO    d    01  rH  O" 


O  "H   4-1    d  X 


3  ti 


§  g 


T3  *0 


3 


u  > 

E  OJ 


HI 

•a  js 

3 

s  e 

CO  cfl 
QJ  QJ 


T3  rl  4J  O 


CO 


cfl 

4-1  X)  X)  0) 

0)  O  X  QJ  X 

Xt     •  tH   4J  X  4J 

3  U  *H  CD 

4J    O  01    3  -H  * 

Cfl    U  O.  rH  !>> 

0)    l-i  -  X  4-> 

O  cfl   d  (0  tH 

60  E  cfl  4-1  O 

O  U  rH    CO  cfl 

d  4-1  QJ    D.  0)  P. 

iH  >  CO 

S  O   QJ    01  O 

60  O  60  Li 

d  u  a  d  o  >, 

•H  4-4  O  Cfl 


id 

c 

CJ 

VI 

V- 

■H 

IT 

O 

J-l 

01 

u 

- 

td 

> 

60 

91 

o 

B 

ft 

QJ 

4) 

C 

0  J- 

P. 

u 

B 

>,  -o 

0 

01 

60 

rH 

fO 

QJ 

to 

to 

O 

B 

oo  .c 

4-1 

to 

3 

c 

o 

CO 

B 

4J 

B 

10 

■H 

■H 

u 

QJ 

•o 

to 

4J 

O 

QJ 

o 

> 

OJ 

-H 

<  o 

J  CO 

o 

10 

B 

4-1 

Xi 

S 

QJ 

QJ 

> 

4-1 

0 

C 

■o 

3  -a 

TH 

0 

J= 

4J 

M 

01 

— 

T3 

to 

a 

•H 

O 

T3 

1 — 1 

ed 

c 

to  to 

>. 

•H 

NV 

QJ 

3 

QJ 

to 

H 

4J 

> 

K 

O 

C 

>, 

3 

4J 

a) 

S 

JC  4J 

0 

re 

MH 

•H 

M 

03 

U  -H 

,0 

■H 

si 

0 

4-1 

•H 

3  JJ 

Cfl 

o 

u 

OJ 

0 

to 

Cfl  60 

4J 

to 

4J 

J= 

i 

X 

4-1 

QJ 

LA 

to 

4J 

to 

Pf 

u 

CO 

Cfl  4-1 

> 

a 

a) 

CU 

H 

4-1 

1 

e  e 

01 

B 

0. 

CO  -H 

N 

o 

•H 

B 

U 

•H 

J-i 

0. 

u 

M 

o 

O 

J5 

CO 

60  » 

at 

^ 

to 

me 

o 

Oi 

to 

su 

ap 

o  >. 

U  4J 

QJ 

■a 

0 

LA 

c 

0 

a  i-i 

u 

J= 

c 

(0 

QJ 

J4 

rH 

(J 

to 

to 

j-i 

4-1 

QJ 

QJ  CO 

O 

■a 

60 

to 

Pu 

4-1  3 

> 

C 

O 

co  tr 

0) 

H 

£^ 

fO 

QJ 

0 

J-l 

QJ 

> 

■H 

H 

tJ 

U 

■H  l-i 

rH 

M 

•H 

4J 

4-) 

CO 

J-l  *H 

0) 

)- 

•o 

o 

CQ 

to 

QJ 

a  oi 

ID 

QJ 

rH 

60 

J3 

B 

0) 

C 

to 

|J 

■a 

CO 

CO  4J 

H 

(0 

M 

nj 

O 

p 

u 

<i 

s 

c 

tO 

4-1 

B 

re 

CO 

01 

to 

O 

■H 

QJ 

QJ 

4J 

j-i 

•a 

LA 

QJ 

CO 

B 

■  to 

T> 

QJ 

> 

to 

•H 

•H 

Cfl  J-l 

J3 

M 

!>I 

J-l 

Q] 

S 

J-l 

3  4J 

4-1 

5  to 

u 

CO 

4-1 

ac 

CO  Cfl 

J= 

9 

•H 

4J 

•H 

O 

CO 

QJ  C 

9 

4J 

(J 

!>% 

SJ 

J-l 

J-l 

4J  O 

•  n 

to 

QJ 

M 

4-1 

ta 

to 

co  i 

c 

4J  4-> 

3 

3 

QJ 

rH  Ql 

to 

•H  (0 

O 

s 

pa 

to 

> 

(X  TJ 

CJ 

qj  a.  co  ^  j-i 


C  "fl    fj    M  3 


X    QJ    QJ  ^ 

«  G  a  m  >i 


i-H    CJ   4-1  tH  X) 


>*4      tO  "fl 

cfl  QJ 

4-)    X  W 


0)  X 
co  H 


•H  >i44  OJ  60 
4J    0)    U    3  d 


4J   X)     CO  4-1 


o  o  a  u  4_i 


J-l    4J    4-1  Cfl 

n-<      p  d  ■ 

.  QJ  d  cr  xj 


d  o  4J  d  i-4  qj 

QJ  *H  *H  3  X 

>  QJ  d  CO  CO 

•H  X  3  3  CO  OJ 

O  4J  4-1  X  tfl  X 


01  QJ  X 
X  X  60 
U  H  rl 


E|x  CO 


•H    J-i  4-1 


CO    !>i  C    QJ  cfl 

E  rH  -H  X  4-1 

Cfl  d  E  4-1  -rl 
J-l    O  XJ    0)  X) 

60  Cfl  60  QJ 

O  XJ 


tH  tH  - 

a  3  x 

o 

d  x  4-t 


4-1  o 


cfl  ai  4J  4-i 

4-1  x  co  XJ 

•H  4-1  3    QJ  QJ 

X>  E  X  QJ 


CJ    CO  01 

cj  u  X  • 

<  rl    4J  TJ 


CO  CO  O 
QJ  CO  CJ 
>    QJ  OJ 


d  6 

xj  cfl  oi 

XJ    QJ  x 

Cfl     E  4-1 


CO  X    O    CO  -H 


4-)    O    CO    OJ  XJ  0) 


CO    J-i    QJ    M    QJ  rH 
QJ  X    QJ    1-  d 


4->iH4-l34JCfl3aJ 


0)  X)  *H  -H 


Cfl    J-i    CO    QJ    QJ  J-i 


to  3  4-i  r  e 


O  rH  4-J  3 


QJ    ?s  60  CO    QJ  C 


>  c  nj  co  xi  a 


HUH    d    U  1 


x  3  d  E 


J-i    O    QJ        4-i  01 


J-i    QJ    Cfl  -H    3  CO 


01    3    O  O 


O-QJ    d'H  ^J-i    CO  X  0-H4-I 

•H    O    >  XJ    Cfl  XJ 

O  H  rl    O  O  TJ    J-i  X)   4->  CO 

d    01   4-J    J-i  X    d        H    O   U  H 

XMP.  C0XJ3C- 

co       cfl  d4-»dO 

QJM  D->^OC0tTJ3c0O4-i 
CO  4-1  -rH  4-1         -     XJ  OJ 

•iH  QJQJ4-JOC0O4-J  i4-4 

Cfl  •  Ji  H  tO  U  COCfldtfl 
J-iQJC0C04-J        "44  H  £    CJ  W 


3  604-iOJQJCflC04J 
C0cflCXJ-iX4-i3 


O    d    60  CO    QJ  CU 


-  CO 

Cfl  CO  QJ 
CO    CO  rl 


rl  >  XJ  Cfl 


QJ    CO    QJ  rH  C  d 

-    G  rH  rl  QJ 

rl  rl  CO  60 

>  3  d  cfl 


XJ    O    O  3 


xj  co  a  co  o 


CJX    J-<rl    OrH    C  H 


qj  3  d  o  >.  > 


I  X  cfl 

d  x 
a  4-i 


d    CJ    60  r!    4-»    4-1  CU 


>4-lOIQjp,ao)M-4C0 
QjOdXO         C    J4  -H    W  TJ 


I  I — t         QJ  cfl 


4->    QJ  Mh  XJ  iH   4-J  QJ 

a  x  d  i-i  u-i  cu 

QJ   4-1  rl    Cfl    d  CO 


4-1    0)    E  ^  1/1  0) 

-     »  ^  Ifl    00  O  H  QJXJ  3  O 

COCOCfl          rl    O  C  J-<  rH  O  4-1 

QJ    QJ  rH    DO  4-J  4-J  O  Cu3  C- 

d-Hadcoj-i  o  4-i 


qj  cu  r  d 
3  x  o 

CO  4J    60  U 


CO 


1  XJ  44 

a  d  o 

QJ    QJ  3 

E   Cu  4_i 

CO  CO  CO 

4J    QJ  rl  QJ 

01   J-i  X 


3; 


0) 


XJ    CO   4->  X 


X  4J  ui  4-i  B 
cfl        cfl  3 
CO  X   d  X  O 


4-J    1     O   QJ  cfl 


XJ    CO  QJ  rH 

d  XJ  >  0) 

dJ    O  Cfl  X 

4J  X 


CO 


a) 


O  X  4J 

QJ    QJ  CO 

'  co  =  d 

-  E 

QJ  XJ 

QJ    4-1  J-i  QJ 

Cu  co  cfl  3 


3  fS 


4-1    QJ  XJ  4-4 
MH         J4  rl 
O   QJ    O    O  Ps 


QJ   3   O  X  OJ 


6  M  "H    QJ  cfl 


4-1         Cfl  rl  rl 


J-i    Cfl  M  XJ  CO 


4-4    3  rl    3    Q>  XJ 


P          01  01  rl 

CQ    Pn  d  rH  "  XJ 

E    CO  4-1  ■>■» 

<          0)  4-1  M  QJ 

i-J    CO  rl  CO  Cfl  X 

<d  <  X  to 

-3      d  to  xj 

rl  r  QJ  rH 

QJ     •    CO  4-4  O  3 

X    01    E  ri  01  O 


4-1         U  <£ 
QJ  eJ 


tO    O    CO  rH 


O    01    CO   4-1  J-i 


4J        <    CO  CO 


CO  QJ 
%  X  X 
P  3 


OJ  01  60  P^ 
X   4-1    O  CO 


►J    Cfl   4J  CO 


66 


a.  oj 


0)  ^  U  M  H  N  QJ 
C  O-H  C  «  » 
•H    00  3  -H    Ed    C  C 


^  T3  • 

4-»    J-i  C  t>-> 

n]  O  n]  n 

3  3 


5)  (I)  13  H  O 
4J  O    I    O  U 


en  e 

■H  QJ 


QJ  QJ  < 

4-t         CO  J 


I    C  u  «  M 


U  QJ    O.  4-t 

CO  >  QJ    tO  QJ 

•H  CO    QJ    QJ  U 

■O  £  J<!  ^  (C 

to  to  to  to  to 


m  u  u  u  u 


a  a  a  a  a  a  a 


3  O  n)  cO 

QJ  4-i  O 

j:  c  to  no 

u  aj  a  a 

CX  3  O  01 

i4-i  ex  o  -u  to 

O    CO  Vj  tO  QJ 

£  U)  X, 

tO  T>  QJ  C 

QJ  rH  >  QJ  0) 

H    3  -H  £  > 

O  4-1  QJ  0> 

aj  45  to  >  -H 

X    tO  4-1  QJ  JZ 

'  a 


J-i  0)  JZ 

in  m  10  u 

O  JZ  QJ  tO 

3  M 

j-i  ex  ai 

QJ     QJ  QJ  I— I 


tO 


o  o  o  o  o  o  o 


a  4_i 

QJ  QJ 


tO   C  to  CO 

0)  O  CO  01 

<4-4    ,C  V-l  QJ  ,C 

W     4->  ,Q  B  4J 


67 


4-  QJ  XJ  QJ 

on  oj xj 


C    C  XJ 
O   O  C  oO 
"         ro  Qj 


§  4-> 


in  xj 
-  qj 

4->  S_ 

4-  O 


(U    i-  O  XJXJ 


CD 


cn.— 

QJ 
O  -O 


X)  3 

oj  qj 

S-  4— 


4-  >   3  E 

u  o  u 

QJ  i—  -M 

5-  r—  CO 

O  >> 


ID  U  tA 

•  i-  C  QJ 

S_  QJ  C 

O  -r- 

(on  a 

s-  s- 

O  ro  o 
XJ "O  to 

HJ  Ct 


Clirt  U  • 
C        •<—  00 

•I —  "O  4_  4-J 

4-J  QJ  -i—  00 

</l  N  f)  CI 

QJ  -r-  C  4-> 

+J  C  QJ 

cn-i-  t- 


4J  <—  —  "O 
TO  ■ —  4->  O 
+J   «3  W  t 

t  c  cj  a 

XJ   O  4-i 

QJ  -I—  <J 

S_  4->  4-  -r- 

O   TJ  O  4- 

U   C  -r- 

IT3   i.  1/1  U 

qj  at 

>,  *->  r-  Q- 
4—   C  QJ  i/i 


U        4-  O 

a  OTD 
00         QJ  C 


O    C  X) 
XI    O    I  QJ 

tO  -i-  .   S- 

+J  r— 

4->    fO  QJ  C 

C    3  -r- 


4-  -O 

0j  cu 


O  4->  >— 


O  OJ 
•i-  u 

-m  c 

TO  QJ 

4-  >  4-> 
-r-  QJ 
-U  Q_ 

QJ  E 
(_  o 

u  u 
u 

TO  i — 

5-  CJ 

O  T- 

4-  C 


QJ 


aj  +j 

-i-  ro 
s-  -P 
o  •«- 

+->  "O 
fO  QJ 

s_  s_ 
o  u 

XJ  u 


4-»    >>        r-  i— 


_    S         _  — (  - 


xj  c 
i—  o 

3  O 


tn  +->  -i— 

XJ  >> 
qj  s- 
<o  S-  o 
U  4-> 
SZ  O  <TJ 
to  ro  i_ 
•r-  O 
i —    QJ  JD 

3 


T3  <D  U 
3   4->  QJ 


O  C 

+J  -r-    C  <— 
■PO0J 

o  ai  +j 

x:       ro  xj 

S-  c 

c  >>jd  ro 
o  o  -<- 

C  t —  c 

c  QJ  ro  o 

O  -r-    U  •«- 
V)         M—  <u  .,—    CJ  4-> 

QJ  O)  O  0-04-J---XJ  ro 
u  x:       to       ra  4-  c  cj 

OjJWf-J-    £0    TO  -r- 
S-         U    TO  QJ    S-  S~  4- 
O-  £-r-        -MOO-  «-r- 
O  4->    00  4->  4-        +->  i — 

cs-toroajc4-Jcro 
O  4-  •<—  x: ' —  t-  u  QJ  3 


d)  x  n  clx: 

XJ   +Jr-  QJh 

ro  s- 

3    C  >  O- 
CD  •<—  QJ 

C  4-> 

O-  C  QJ  O 

•  o  ro  ai' — 

»/)  4->  XJ  i — 


QJ  H 


QJ 


O  5=  oo  - 

at  ro  -r-  ro 

TO  QJ  to 

TJX  "D  S-  ■ 

C  U  -r  d) 

:  o  3  xj 

I   O  QJ  CD  E 

aj  x:  aj 

'  to  +j  QJ  E 

I  oo 


to  o 

•r~    (J  5- 

i —    QJ  QJ 


S-  4-J 
oo  u  4-  : 
TO  i/)    O   E  ■ 


aj 

■  XJ  X>  X)  o 
I  QJ  S-  <-J 

'   3  U*>  TO  XJ  ' 

i  QJ  QJ  XJ  3 

V>-  C  C  CO 

i  >  -r-  TO 

I—  4->  O 

:  QJ  QJ  to  4-» 

I  S-  XJ 

■  TO  ■!—  4-J  XJ 
'        3  4-  QJ 

■  to  cn  to  +-> 
'  S-  1-3 

QJ  QJ  XJ  XJ 
I  oi  tO  *i— 
I  TO  QJ  <C  S_ 


3  XJ  to  O 

O  tZ  QJ  tO 

C  TO  to  f— 

:  tO  TO 


QJ 


S-       "  1/5  1/1 

to  aj  %- 

QJ  E 


XJ 


>i  QJ  i—  QJ  cn 

S-  4->   QJ  O  C 

QJ  tO  XJ  O  ■■— 

>  >>  O  S-  QJ 

in  ui  e  a.  xi 


QJ  -fJ  TO  -f—  t/J 

T-  S_    +->  tO 

>   to  Cn  u  QJ 

l  O   TO  to 

to   c  S_   i_  to 

•<-  o  a.  o_  to 


4-  to  C  o  c   cn  3 


x;  o  c  io  i_  to  c 


TO  "O  4->  fO 
3  S-  Wl  l- 
Cn  to  O 
C  X)  00  XI 


+J  to  • 

TO  to  i —  -M 

t_  QJ  TO  O 

O  C  r- 

X3  ■>—  00  i — 

r         QJ  XX) 

XJ 

cn-r-  xj  s- 

C  3  I_  QJ 

-r-  CO  TO  +-> 

+->  XJ  +■* 

•i—    QJ  C  QJ 

xj  x:  to  i— 


TO  XJ   TO   C        -M  +J  ' —  ' 

XJ  O  O         tO  O 

C  3  X3  'i-  4->  n   a>  to 

TO  QJ  C  4->  ■!-}—■<-■ 

+J  C   TO  TO  S-  C  XJ 

oO  M  TO  TO  4— 

aj  co  •<-  i—  cn  o  c  , 

tox:  ^  c  -i-  s-  o 

•i- 1—  in  «3  E  o  QJ  •>- 

i_       UJ   cn  -i—         LJ  4-> 

aj  s.  m  wi  c  ro 

+j   •  cno     xj  qj  e 

QJ  S-  -P  V-  ■ 


XJ    C  4->  XJ 


TO  XJ  £  tO 

3  C  3  •<- 

r—  TO  U  XJ  i 

TO  O  J 

>  i —  "O  cn  j 


C  QJ  4—  QJ  O 
->—  i—  TO  XI  S_ 


1_  QJ  -I—    t-    S  .., 

U  -M  4->   O    TO  XJ  CL  4-  O 

4-»  tO  C  E   C  t- 

CO  •■-         >i  tO  TO  5  -r-  Q_ 

E  x  s-  +->  +-»  o 
loeqjocoo  cno 

UJ  O        4-»   QJ  i —   C  J-> 

(j  qj  ro  e  1 —  TO  -r— 

cnxi  xr  S-  qj  ro  u  c 
C  3  +->  O  S-  C       »i-  ■ 

■r-  OO  XI  -r-    O  C  XJ 

+j     4-  ro  3  -r-  x:  E  * 

to  QJ  O  • —   0"4->  U  O 

•i-  XT  QJ  TO  QJ  o 

x+J  ifl  ro  l  CH 
i        C  S-         S-  3 

C  O   >>XJ  QJ  QJ   O  O 

■i-  -i—  Xi   QJ  +->  X  <*-  O 

x:  4->     xj  c  +->  xj 

■M  U  4->  X)  i— '  >i 

-i—  QJ    QJ  TO  S-  XT  QJ 

to  F=        OJ  O  o_  C 

O)  -C  4-   O  O 


)  i —    TO  C  i — 
-M  O 
■</>•.->> 


■i-h"DX 

4->         QJ  U 

TO         V_  -i— 

N    .  <_>  x: 

•i-  aj  u  3 
euro 

o  c  o 

£   QJ  4_  +J 

C  +j  o 

L  XT    —   C  C 

X  o  o 

I      QJ     QJ   T—  ■(— 

If      +J  +J 

-Q  c  •<—  ro 

I  "i-  -r-  C  3 
tO  COr— 

to  3  o  »o 

•  o  o  u  > 

Q.  C  QJ  QJ 


QJ 


QJ 


5  §  TO  cl 
+J  3t 


QJ  3  QJ  O 
4-»  U  O 

ro  o  s- 

S-  CD 
i—  o_ 


S-  3 
QJ  QJ  tO  O 
S_  >  o  4->  . 
3  Or—  +-> 
4->  1_  CJ  tO  C  d  QJ 
S_+Jt04-iQJOS_QJ- 
TO  C  -r-  C  4-»  -i-  •<-  XT 
Q.OXJQJQJt0  3r— 


£  Q- 


£  CL-  r-  cr 
C    QJ  E   >  QJ 


ro  c  i_ 

-r-  o  o  4- 

-r-  4_  O 

QJ  +J 

+-»  ro  to  c 

■r-  +J  3  O 

t-  -r  P  -r 

UTJ   0)  -P 

qj  a  u 

4-  i-  E  3 
O  CJ  • 


u 


QJ 


QJ    C  TO  QJ  S- 


TO    £  TO    CT  tO  XJ   TO  QJ 


QJ  TO  QJ  C 


i-  x:  3  x:  cn  s. 

QJ   +J  r—  +J  -i-  QJ 


oo  aj 
XJ  o  c 
_  aj  o.  a> 

ro  c  'r-  00  o  CD 


to  c  aj 

1        QJ  XT 

ro  cn+j 


■  +->  o  c 
-  ro      qj  ro 

i    N  to  XJ  X)  • 

•r  C  'r  C  "D 

XJ  QJ  >  QJ  QJ 

I    S-  N  O  +-»  4-> 

ro  o  i.  -p  u 
xj  xj  o_  ro  qj 

I  C  -r-> 
ro  QJ  >,  QJ  X3 

i  +->  x:  ro  x:  3 

1  00  4->  £  +■>  lO 


1 — 


CL  1— 1  ' 


<D  S- 
U  fO 


c  E  rag 
EOw™ 
«!-»-.. 

<C  >»  ra  — 
s-  <u  g 

ra  ra  co 
s-  s-  . 
aj  o  ^  p 

^ra  g« 


e 
© 

OHM 


vT)  <->   O  to 

1  QJ  x: 

UJ  CO  +J  h- 


QJ  C  +J  • 

4->    O  OO 

+_>•!—  TO  QJ 
■r-  4-»  -r-  1- 
£  <->  U  S- 
E  Ql  Q)  O 
O  CL  4-»  +-• 

°  C   C  S- 

t  o  o 

h-  . 
CO  XJ  to  TO  QJ 
ct  C    3  r-  OJ 

ro  00  ■»-> 

C  4->  +-> 
ro  Cn  o  -i-  -r 
C   to  XJ  E 
cn  ■<-  c  QJ  e 

r-  4->     O    S-  O 

to    CJ  U  CJ 
C  QJ  <J 
•1—  1 —    O.  TO  QJ 

o  x: 

C  4-  1—  XJ  4-> 

O  O    QJ  C 

■1-         >  TO  4— 

+J  C    Q)  O 

TO  O  XJ  QJ 

E  ■■—  +J  10 

t_  +-»  o  ro  qj 

0  ro  +J  3  -r- 
4-3        1—  4-> 

1 —  cn  to  -i— 
to  ro  c  >  > 

+J  >  .1-  QJ  -t- 
•r-  UJ  +-> 
LOU 

qj  qj  o  +-»  ro 

C  +-»  tO  QJ 
"~  >i  S-  X 
CO  l-i —  QJ  -M 

o  air 

4-    >  4->  to 
■r-    O  4-> 

\~  ro  4->  jc 
0  •<-  u  >i  cn 

e£  C  TO  XJ  -r- 
0£  QJ  r- 

I —  +->  cur 

co  -i-  Qj  Qj  cn 

CO  C-  QJ   00  'i— 

<  (J  -Q    D  X 


O  > 
4—  U  QJ 
O  QJ 


O         3        i-   >  >j  TO 

CJ        4-»  QJ  QJ  O  U 

TO  QJ  4->  S-  O  • 

QJ  1 —  4->  «r—   O-  +J  tO 

x:  XJ  CJ  +->  S-  TO  QJ 

h  C  C-ru  W  S-  S- 

ro  Qj  £      •■-  0  3 

EE  0  x=  xj  xj 

.  *  0  o  •!—  1 —  ro  qj 

1/)  QJ  C  U  i.  1 —  U 
C  QJ             Qj  O 

O+J     -QJ  c:  4-5- 

•<—+->  C  -C  QJ  •  O  CL 
-M  •<—    O  +->  CD  00 

TO  E  QJ  00  r— 

NE4->4-i.-<-  QJ  TO 

•i-  O    TO  O  O  CJ  -i-  C 

COS-       4-  C  S_  O 

TO  XJ    QJ  4->  QJ  O  ■|— 

CD  3   C  C   QJ  CD  CH-M 

S-OOQJQJcJcC  QJ  TO 
cn£  -r- 


u  +-> 

-r-    C  £ 

T   QJ  3  QJ 

3  E  E-Q 

00  -r- 

+J    CO  C  O 

3    QJ  -r-  4-> 

O   00  = 


qj  -r-         lr_  .,_ 


•r—  LO  "J 

4->  XJ    QJ  N 


QJ 


QJ 


S_  i—  U 
QJ  «r- 

+j  c  x: 

•r-  -r-  3 

I- 

CJ  XJ  to 
QJ  XJ 

c  x:  j- 


J  tO  CJ  O  U  CL 

QJ  -r-  -r-  -r-    TO  "I—  O 

x:  -M   l_  p —   S-  +->  QJ 

4-  >  3  QJ  CLO_  OX:  " 
O  O  4->  £         QJ  +->  tO 

QJ  •!—  O  XJ  O.  QJ 

5-  XV-OQJIO  CO 

oajuoxjc-r-s- 

TO   C  1— t  3 

(O  C    S-        QJ  QJ  O 

QJ  ro  OS—  E  XJ  s-oo 

■r-        4—  O  E  C  3  QJ 

s_   "     *n  o  ro  i/i  c 

o  Qj  >i  ro  cj  o 
+J  QJ+J  E  Qj  Cn  f—  r- 

ro  4->  -1-     cxl  c  o  ro 

I_4-*i —  QJ=     -r—  00  CJ 

o-~  ■»- j=      +->  •<-  -r~ 

XJ  £  XJ  I —    QJ  to  XJ  to 

ro  £  -r-     x:  qj  >> 

r-  O    00  +J| —  C  XT 

O    C     •  O  CL 

cn      o  c    »4-  •<- 

CC         O  CO  O  +->  XJ 

•1—  •!—  to  00  roc 

"  E  ro 


r—    S—  X) 

00  o  ro  >> 

C  4-    E  -C 

QJ  c 


Q-  Qj  XJ 

£    QJ  QJ 

O  00    =1  XJ 


t— t  3  0J  3 
OOO 

-c  c  x: 

•  00  QJ  to 

00  +J 

qj  00  qj  x: 

OS-  CL  O 

o  £  -r- 


■>  4->      o  ro  c  £ 

T  4-  00  -1—  XJ         3  t-  3 

o  ro  3  c  ci—  x: 
to  o  ro  s- 

j  c  XJ  tO  -r-  >  o  » 
O  QJ  QJ  '+JtU  H-  C 
J  S_  QJ  00  TO  O 
:4->34->CS-QJo0.r- 
J  TO  4->  4->  O  TO  XT  QJ  4-) 
-      '  O  -r-  -r-  " 


S-  QJ  to  tO  CT 

CL.  S—  -    4->  QJ 

O  C  C  4-> 

Qj  (J  O  QJ  QJ 

O  TO  ■!—  £  CL 

c  4->  al  E 

ro  xj  ro  s-  0 

S-  C  M  •!—  o 

3  ro  -r-  3 

00  c  cr  00 

00  tO  TO  QJ  TO 

cn  s_ 


.  •<—  3 


J  XJ    S-    1  -r-    S-    C  ■  r- 

•  qj  4-)  0  c  o-'r-  aj  c 

J   S—  tO  O  •<—  XJ  TO 

'  O        XJ  4—   QJ  QJ  *i—  O" 

JU003QJXro0  3S- 

J  Tot-  00  XJ  4->  cd  cno 


o  s- 


QJ 


01 


QJ  ■ 


4->  O 


cn  o  o 
C  S- 


x:  4->  QJ  o 

:  4->  tO  Qjr- 

■       -  >>  +->  QJ 

QJC    CT!  QJ    00  tO  4_)  > 


to  C  O  ' — 


ro  xj 


00  S—    (J  4->  QJ 


QJ  to  •.-  0.  cnx  ■ 

S_  4->  4->         CI  +->  • —    O   O---   C    F"D  4-> 

O  -r-  -r-    CJl-r-           QJ  XI    CO  4-    O     E  QJ  C 

O  XJ  XJ  C  4->   >%XJ  4-1        •!—•«—    O  QJ  XT  QJ 

TO    QJ  QJ  -r-   tO  XJ  -f"        X:  4->  4-»    U  -C  4->  S- 

i_  s-  s_  -r-      3  qj  o  c  ro  XJ  4-»  s- 

cnxJ         QJ  4-J    3  4-3 

x:  XJ  -r-  CO  s-  o  o 

XJ  XJ    TO  TO  -r-  ~ 
QJ  O  C 
£   C   C  O 

<-       qj  ro  e  1 —       QJ       ceo  QJQj 

ro  x:          qj  oo  c  £  qj  -r-  u  cl' —  xj  xj  o 

QJXJXJTOQJiDEi—  TO3-Q  £Cr- 

e      xjco      cn+jQJQj       o  (53  ro  r- 

5—  X)  3  TO  £  *  OO  COXJ  >i  i_  00  £  TO 
O   O  i —              t-QJ  >)  HJ  -r  C  C5  C 

4-    OOCroQjS-tOC    3    TO          O  Qjr— 

xj  ro      ro  cn     ^  o.x:oo  s- 

O  S_        C  £         C   CO  00  -MCTi  QJ 

t_J  i-         tu    V_        4->4-»OQJO         £  -i—    TO  QJ  ( —  »  1 

uro^oxajxroc  . —  ■--  xj  qj  i 

TO4-»r04->XJ03-r-r-  Cn+JC4->4-» 

to    I    QJ  C  ■■—  i —        ro  C   TO  TO  to  C   TO  to  o  . — 

>>     ujcnzJxrTO  i/i  u  ro  +j       >>qj      ro  xj  cnj 

CS-         O         3  >  4->  •■—  •«—  >i—     *  W  1/1    >,  I  QJ  TO 

rooaj4->Qj      qj  c  x:  s_  xj  to      qj  xj  uj  to  s- 

QJ  (J  4->    QJ  QJ   QJ   S-  00  QJ  OO 

s.  x  a-o  cu  aJJ  ro 

3  I —         QJ  QJ  O  O 

QJ    S-  4-J  tO  4-i  00 


s-  xj  x:  s-  to  ■ 


QJ  4—  4—    '/)  OO 


>i  4-» 


CJ  to  — 
3      4->  ro  QJ    k  Q)  c 
xj  c   o        ro  OO  -r-  CL 


4->  x:      to  c  c  s- 
coo4-J04-»4->roorooj  v 

•r-  -i-  •>-  -r-    LO    C  CL  S-  XI  U  "D 

l/>  £  r    QJQJXJE   QJ4->  TO  QJ 

XJTO£3XJ£CO-i-  O  •  0--r-XJOQJ 

qjxjo            qj  ro  C  O  >i"d  QJ  E  XJ 

O  c£    S_  4->  r-    I_£    00  C  E 

i  •!—  3  o.  o  ro  o  aJ 

S-  O       O  3  E 

S-cncQJ        4-»-r-QJ        0»*OX:c  CT) 

qjcqje>—  c  cr  "o+J  e  to  xr  oo  aj  c  +j  c  Q) 

4-  •<—         3    QJ  QJ   QJ  4->  QJ         0JQJ4->  OJ'i-4-.r-O) 

qj  x:  oo  cj  xj  c  4-j      cn  aj  4->  < —  3  x:  xj  x:  to  4->  4-> 

5-  OOT-   000-r-XJCX:o03TOO         4->    S-   QJ  4-> 
•r-XrXJECLS-QJTO4->>>S-  -r-tO'i-XJOJ-r- 

>-.•—  -«->  c  u  s.  s.       to      cnx:  ro  3  EE 

3  S-  4-J        4-C3-C         QJ  E 
CZ  4->  TO  <=C    C  O  QJ  X  +J  O 

4->   tO  4->  QJ  I —  00  CJ 

+->  ■<-  qj  c  4->      ro  XJ 

C  XJ  4-»   QJ  4->  ' —  3 


r—  XJ         r-  ro 

qj  ro  o  ro 

XJ  4-*  \—  C  4—         O  O 

-     O    tO  -r-    3  tO 

S-  4-> 


3  QJ  •<- 


ro  4->   C  i —    TO  QJ    QJ   3   £  ■ 
CCXJ'<-0-       4-JOOQJ        4~>E    S-XJ    3£  TOoO 
QJ  •!—    QJ  XJ    QJ  4-  £QJ-r-QJU-r-OE'r-4->r- 
QJ  NXJOOXJ003S-XJCnOS-OOI-T-i— 

xj  _^  •■—  to  c      qj  ro  u  3  qjc  ro  +j  u  u  qj  ro 

t<-  >-  o  cn  S_  TO        4_>       XJ  4->  +-> 

xj  •--  os-cro£3-r-roo 

O  QJ       U_    CJ  S—    TO         0J  tO    S-  4-J 

ro  ro      xj  4->      o  QJ 


o  cnu- 
3  O  O 

(J  QJ  QJ  ro  QJ  I 
i-    QJ  4-J  X:  4-J  4-> 


QJ   QJ  •— 


CO  QJ  S-  CH 

x:  qj 

on  4->  c  £ 

UJ  S-  QJ  CL  • 

3  QJ  O  E 

QJ  4-  XJ  i—   QJ  ~ 
QJ  4-J  3 

i-  to  >  co  Qj 

O  TO  QJ  >i-<- 


c  >»•■ 


O  >iXJ  o 
S-  QJ 


OO  4-J  •>—  4-J  • 


I-QJOS-Coo  I-t-3 
•i—  E    O  i —  4-J  QJ   O  4-J  4-J     "  QJ  £  XJ 

XJS-03cnrox)---  c4-ocg-r- 

QJOOQJC    S-S-4-J  QJTO^QJOS- 

~x:      £roooo£j_  •cno4-> 

4-J  QJ  TO  -i—  XJ        C   QJ  XJ  CD       XJ  co 

3x:j»s-roc3r-      ro  4-  3  ■■- 

TO  I —         4-J  r—    TO  U-    QJ  <C  UJ    O  CO  XJ 


ro  CL4-J 
c  o  ro 

S_  XJ  c 

QJ  TO  S- 

4- >  QJ 
C  XJ  4-» 

c  c 
ro  •!- 

QJ 

x:  xj  oo 

4-J    QJ  4-J 
D-'«- 

4-  O 
O  r-  C 
QJ  -i- 

> 

5-  Qj  xj 

O  XJ  QJ 


c  ro 

+j  oj  a 

4-  S-  E= 
ro  qj  o 

5-  4-  O 
X)  c 

o  c 

QJ  CJ  -r- 


O  4-> 

ro  i_ 

4-J  4->  O 


4-  4-J  S- 

o  ro  ro 
u  — 

JC   O  *r- 

O  XJ  E 
3  At 
3Z   I  co 


68 


Generic  Guidelines  for 
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Generic  Guidelines  for 
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Specific  Criteria  by 
Test  Methods  -  Benchmarks 
for  Compliance 


Figure  1,     Laboratory  Accreditation  Model 
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Sis  qj 
a**  j| 

M 


to 


c  o 

-  w 


*i  o 
x:  to  >> 

-  Sis 

to  ~*  s 

4)  3 
T3  4>  5 
-fi  l. 

>io 

p  a 

ft"  "H  & 


*J  4> 
p  c  _ 


C  4)  » 

gag 

o 

»>  £  C 

c  g  ° 
Si  c 

t,  eS 
a>  «  o 


0)  _i 

S-g 

O  fa  > 

4>  a  3 

*  «  O 

£  4)  * 
eSjC  « 

4>  «W 

**  B-2 

55  ©  £ 

-S  s  w 
is  o  « 

>  9 
eS  to 

»  rn  V 

M  (9  O 
O  *»  fa 

>>k 

»-  S  - 

o  c  > 

a  4>  ~r 

4?  6f  w 

fa  C3 


5.SS 


&  5 

S  g 


e3 
Q 

«  4>  3 

(0  t3 

eS  a  u 

fa  o 

ft)  3  Ui 

fa  a  a 

o  jj 

*s  CO 

e  fa  « 


si 

CS  J> 
£9 

"3  S 

>  S3 
O  fa 
fa  m 

a  ©  a 

ft  fa  «) 

a  fio 

o  g. 

5  fa  a 

5  O  eS 


>  £  cd  os 

4>  fa  a  ~ 


A  £ 


.JS  o 


O  "O 

c  05 

4> 

£  c 

<U  © 


to  „  C 

4>  e  oj 
a  .a  *- 


oJ  J3  4> 


~  5c—  a 
""  bo 


to  ej 


to  to-2* 
a  o  a 

eSS  60 


§3.2 


«  —  c 
o  o  c 

^  q  4) 

**     «  w 

to  S  "O  03 

ft) 

£     e  60 

fa  —  4> 

*S  ii  J3  ^  <" 
O  if  S  to 


I 

. 

£  «  o 

•3-°  B-S 

w  a  ^ 

,  »i  o3  o3  ra 

O  H  -  i; 
4)  fa  s 

A    tjt)  llj 

•S  -u  O  & 


■S-  sa  w 

4>  bo  u 

S3  S  S 

~  P  05 


6'' 
"5" 


8151.. 

OS  3  O  if 
bBu  4)  *»  "O 

«5  M  *a  «—  CO 
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Part  4 


FORMAL  STATEMENTS 
PRESENTED  BY  ATTENDEES 
AT  THE  WORKSHOP 


i/i  +-) 
x:  •— ■  cn 


lA  CL-M 
-i—   O  vi 

x:  x: 


4—  S-  +-> 
O  O 

c  c 

O   CD  CD 

•i-  XT  CO 

l/i  +J  CD 


VI  OJ  3 

4~>  <_>  4-> 

vi  o  S- 

(D  S-  O 

3  CL  Cl 

cr  cl 

QJ  CD  O 


>  r—  +->  <D 


C  E 


<D  ■«- 

E  o 

CD  CD 


r—     •    QJ  S» 

(O  >>  u  u 

O   <D  -i—    CD  O 

■i-  TD    C    E  t/1 

-M   OJ   3   E  SZ 

O  -r- 


i —  (DO 
rO  XI 
>  +-> 


i  o 


3  c 
•o  o 
o  ■<- 


3   S-  v> 


O-  u  clx: 

ro   QJ   OJ  4-> 

OD  +J  C 

(D  (DO 

(D  +->  c  x: 
13  ro  ■ 


CD         1/1  i — 


QJ  vt  -M 
•r-   S-  -M  fO 

15    O  CL 

O  "O    U  4-> 


QJ  ■ 


<D  ' 


CD  s-  s-  rs 


ifl  +J  CD  CJ  3 

•r-  S  XI  +J 

00  +->  •<- 

CD  "O  1/1  -M  ■ 

+J  CD  iT3  *  VI 

3  CD  >i  C  i 

+->  C  +-»  i—  *— < 

■i-  c:  cn 


i-h  +J    J-  S- 

QJ  O 
CD  *D  >  O 
XT   CZ   O  U 

I—  ro  cn<:  . 


o  >, 


CD  rO 


CT)'r-  _ 
i —   S-   t/1  CD  > 
to  rd  U)  4->  Ol 

cr  ft)  ■— 


>  XT  r—         TD  fO' 


>  OO    t/1    >  -i— 


C  t)  QJ' 
CD  +-> 
+->  +J  3 
O  CD  "i—  +->  , 
3  -C  C  -r- 
D  I —  ZD  -P 


15 


i«  I 
To  £  e 

.59 


fgfs 

^  4)  -C  — 

o  5  5  S 
-  cn  5  2i 


E  O 
E  ro 
O  cxi 

o  o 


OS-  E 

.    <D  CL-  4-J 
<_>  S-  s_  c 

■i—  4-  ai  ro  o 

C  Q    O  O  CL-M 

x:  r-.  cd  cn 

O  cn  CD       Q  c 
T   C    U  -r- 
■r-  -r-  E     •  X: 
•  4->  4-    O  t/1  VI 
S-   O  4-    O     •  fO 

q  <  o  o:  D  3 


s-  -o 

Cn  o  CD 
C  -P  N 


■«-    C  ro  S- 


O   S_   QJ  3 


SZ   C    CD  CL 


VI   V)  "O  ro 
fO   ro  CD 
CD  <D  J-  t/i 
S_  r-    O  r— 


1/1  ■ 


ro  i-  i. 

CD  CD 

CD   CD  "O  4-> 

X:   3  <Z  rO 

I —  "O   3  E 


O  ■*-> 

+-»  c 


O  TZi    fO  •(—  D- 

cl  c  +->  cn  +-> 

i/>   CO  l/l  •   C   CO  " 

CD  CD  'r-    3  VI 

s~.cn  "  o  "a  ■—  +-» 

C  i-  CO  i —   r0  E 

"O  T-   ro  i—  •<-   >  CD 

C  -P    L  a  3  CD  c 

ro  vi  ai  +j  n  o  ■ 

•r  TJ  CD          S-  CL  t/1 

X    CD  4-    CD  E  E 


mcaiLLS-orocD 


CD   CD  "O   VI  S- 


(D   3H-  U+J 


ro  •<- 
VI  i — 


CD  XI  X) 
>  +->  Z5 

CD   CD  VI 


i  "O    S-  +->   CD  -M 


■p  cn  CD 

EZ  C  S- 
<D  ■!- 

E  "D  CD 

CLi —  3 


5  3 


■r     E  C  C 

3  CD  <0 
XI  >,X5 

S_  •«-  « 

C   O  VI  CD 

■<-+->  CD  -M 

3  S-  (O 

'  Cl  C 


cn  +->  s_ 
•i-  ro  fO 
£3X1 


fO 


CD  ro   ro  ro 


rz  o  o 

•i-  E  at 

O  +->  4-> 

ois.cc 

{Z  4-  ■(-  QJ 

■r-  O  VI 

3  VI  CL  C  . 

C    E  O-  O 

»i—  QJ  fO  O 
+->  +->  . 


■  +->  QJ  O  QJ  S_ 


-M  4-  O  ro  -i—  O  Cl 
-M  -M  4—   CD  ro  -P  C 


QJ  TZ)  ro  +->  C  i/l 
x:  C  O  -i-  o  4-  ro 
I—    ro  CO    3  (_J    O  XI 


■ —   3   >i  QJ 


•a  3  e  <tj 

CD  c  E  s- 

+-)•>-  O  O 

O  +->  O  X) 

3   C  rtj 

T3   O  Or— 

fZ   O  C 

O  -r-  4- 

O  S-  -o  O 

O  i— 

VI  4-  -i-  C 


CD   fO   QJ  fO 


at  2  s_      +j  <—  x: 


-a  •— i  i— 


vi  E 
c  o 
o  o 


QJ  Cl 
S-  QJ 
O  Q 


C    rO  VI 

o  t  o 
ao  s. 

VI  XI  rO 
QJ    ro  -O 


1 


100 


LU  cC 
I—  Z 
<C  O 


to  4- 


i—  +J  O  3 
CO   i-   (D  *t-  i/> 


-Q   W)   E   0J  -r~ 


>  i-  W  3'r 
O  «3  >,V1  S- 


"O  1/1  ui  +J 

c  cq  E  e>  - 

ro  «— I  (U  rO  . 

Z  4->  4- 

c  to 

o  o  >»  c  . 

•r-  +J  l/l  •— «  . 

ro   C  3  « 

+j  s-  tn  • 

•<-  (U 

TD  U    "  E 

at  c  </i  a) 

i-  o  -—  +-> 

u  o  ro  -r- 

U  -r- 

c  <u  u 

>,  fO  +■>  3 


t  k  V)  C  f  O 


f—  -r-  -O  ro  • 

O  U 
4-4-  S-  -i-  r 
O  O  O.H- 


r  w  ui  l  M— 

U  <U  -M  O  •<- 

•«—  -i—  •■—  X)  X  4-> 

X    <-  (T3    U  S- 

5  O  4-  i —  3  Ot 


ai  o  o 
-o  +->  •<- 

(tJ  4-> 


+J  -Q  T- 
ro  4- 
O  -r- 


<0  +->+->  X< 
i—  C  'r- 

O  r—  O 

■a  o  ro  +-> 


4->  +->   O)  CTJ 


cu  «+-  u  ■•-      o  .c  a; 

+->  O  "DC  5  > 
fD  i —   QJ  -r—  i —  at 

i —       ro  S-       at  c  -o 
cj  a  - 

r—    3  X: 


1.   C    4-    U  CJ 


O  U  rO  E  3 
•f-  *r-  E  O  i— 


Ot  V)  t- 

r—  +-»  (0 

.  i-    rO  X)  < —  OJ 

>  4-  >  ro   3  VI 


■«-  a.  3  ro 


.  |  i/l  0) 

cl  at  v- 

at  i~ 

o  i— 


u  fO  D. 

o  i 

fO  >>X:  < 

O  +-»  ( 

>,  c  -r-  ; 

s-  at  s 

o  +->  T 

+-»  at  -o  < 

A  D.  O  U)  4J 

l.  E  i/i  «3  • 

O  O  3  XJ  -t-> 

X>  U  4-  ■.-  • 
fO 


Oi.—  E 
C  XI 
•r-   rO  "O 


i—  f—  O  . 

03  U 
4-  U 

O  •<-  OJ 

c  X) 
i/i  J= 

i/l  u  +-> 

at  a;  o 

u  +->  c 


■r    O  3 

(O  -o  -o 
E  O 
>  S- 
C   O  CL 


c  at 
o  x: 
•i-  ••-> 


-M  'i—  3  t/1 
i-  ro  i/i  -C  ■*-> 
O  L  UP  L  O 


J=   O  O  O 


O  'i- 
TD  4-  -P 

i  ci-  ro 
'  ro  at  u 


at  pud 
E  ro  •<-  c 
at      c  i— 


3      "  QJ  +J  +J 


c  o  c  E  4-> 


o  at  at  o  E 
x  x:  s_  +->  -i— 


s_      r—  at 

O     «i-  U1   O  • 

2   C   fO  O  -M  C 

o  c  o.  o 

at  •<-  o  cl-o  -- 

-E  4->  -i-  O    C  ■*-> 

+->  ro  4->        OJ  ro 


OJ  U  01 
C  U  J3 
O  ro 


C  i—  0) 

O   3  S- 

'i-  o  u 

+->  5  a 


(O 


(0 


at  o  o  at  i 


at  o  QJ  ro  i/>  o 


3  XI 

i/i  ro  OJ 
l/>  i—  -C 


l/l   C  OJ  -M  "O  U 


o  cnx  o  i— 
ai/)  3  u  o  a 


:  <— ■     •  Q.4-  o 


rO   U  4— 


3   Ot  4-»  U 


4-  -t->  O 
o  at  r— 


cn  i/i 

ro  ro 

c  x: 


E  i/> 
3  •(- 
S- 

COO) 


X:   ro  +->   i-  ro 


ai  o  +■*  3  * 

E  XJ  -r-  C 

a>  CO  >  1- 

at  -m 


3  -o 

.  «/>  "O  ■ 
L  C    C  3 
1  t— '   ro  XI 
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4-J  O  •<-  +->    i-  4-> 

-M  QJ  O 

C  4-   V)  S-  4->  ^ 

QJ    O    C  (_»  TO  oO 

x:  f-i  c  c  < 
3  >>      o  o  _i 

i-    00  C_>  JD  t—  ■ 

O  4->  X  TO  ct 

CO    00    I.  T3  r-  Z  ■ 


X    QJ   O  4— ' 


S-  4-> 
dJ   ifl  31  U 

ro  x  -I-  ce  uT3 

I —  4->         TO  (11 


X  r— 


4->     1/1  +J  _J  0)  - 

O   E   QJ  •<—  h-  i- 

0J  X:   C-  <t  CJ 

qj  < —  +^  m  z  cj 

x:  jD  to 

■MO     '  (D  (1) 

i-  x  x:  n  qj 

QJ    D_  S-  4-> 


c:  to  o  o 


f-H  +->  4-»   C   O        «—  JD 


c  a. 


on 


C    C    <L>    Q_X  -r- 
-r—    C=  *■—    <U  S_ 

E  air  a)  o 

UO  X  CD  CO  4-J 
cC  <0  Cn  TO 
 I  (D  S. 

t—  e  4->  o  o 
ea:      ••-      aj  jd  - 

Z    TO   CJ  S-    >  TO 

4->  -r-    QJ    TO  r-  r 

c  5-  s-  +->  x: 
■I-  a)  +j  ui  a> 

oj       a;  a>  c  +->  -i 

4_>  4->  ■ —  O)  o 

to   d  lu  a:  -r-  (1) 

a  o  +->  cn 

■r—  t —  oo  ro  ro 

U  TD    rtj  -    -i—  S_ 

•r-    (1)  L  t)  U  3 

+->+->  -M    ^  O  O 

S_    S-  C   O  CO  CJ 

03    O  (Ur-  W  C, 

Q-  00  C_>  _J  <C  QJ 


CJ  <D 
ft)  QJ 
S-  4— 


CT)  X   3    O  Qj 
QJ  +->•--  r— 

o  s_  3  +->  cn 


QJ    S_    TO  Qj  »i—  i/l 

x:  qj  -m  x 

■P  'i-  D  ID  (D  (O 

S-    13  r  +J    CJ  4- 

QJ  O  O  O 

</i      co  en  ro 

QJ  QJ  <:  qj  i/> 

■r-         _J  C  >V<~ 

S-       t—  S-  co  . 

O  TD  e£  o  O  TO  TO 

+->  <—  Z  4->  4-»  Xj  -r- 

TO   Z3  TO  S-. 

u  o  4-  s_  qj  qj 

O    3  -r-  QJ   O  XI  +-> 

-Q  £l  4-1  •■- 

TO  +->  oo  in  ro  s_ 
TO  i —  CO 


4->  4->    3  i— 
•■-    TO   (/)  Qj  TO  "O 
X  XI   QJ  JD   C    QJ  ■ 
(D  +J   L         O  +->  - 
C<         J_  X  »i—  TO 

<-_J         U-O-i—  +->i_. 


TO    >   QJ  O   C  CLX 
QJ  -i-   2         O  QJ 
O  •<-    C-         C  C 

4-  >  ' —   O  4->    QJ  "O  O 

QJ  -M  ■(-  XT  C  U 
CDXi  TO  4->  TO  fD 
C         S-  "O  O 

■r-    QJ    O  QJ        "D  4— 
oo   5  £i  >  "D  U  O 
O         TO  QJ  C  r— 
O  +-*  i —  •!—    TO  i —  +J 

SZ    TO  . —         O  QJ 

u  x  qj  an/i  i-  w 

+J  X  JD  <  +J 

5-  4— >   I    C  QJ 

O   l/l         QJ  I —  Of — 


O  i/l  i/i  C  i — 

00  E  TO  QJ  QJ  i — 

TO  QJ  QJ  >  QJ  TO 

QJ  +->  OO  O  3  C 


C  QJ         O  QJ 

4-J  O 

-*— '  C   >>+->    QJ  ■ 

-r-  TO  r—  >i—    2  , 

3  XI  -P  +J  C 

z>  QJ  a  u  cr  +->  ■ 

S-  QJ   QJ  O  ■<- 

U  U    1-  U 

U  •<-  Qj  M— 

TO  "O  S-  ■»— 


J  QJ  TO  -M 

:  XT  O.  00 

:  +->  U  QJ 

)  S-  +->  QJ 

-  QJ  C  +-> 

>  -D  3  C 

>  C  O  -r- 


M    5  TO 
ZD   QJ  i- 
00        M_  O 
•r-  QJ  XI 
XI   TO  TO 


TD   oo  TO  QJ  q_  t. 


TO  CTi 

>  i_  to 


QJ  TD   TO  O  QJ 


QJ  "O 

^  r—  ^Z. 

to  ri  ZD 


>,  QJ  4_)  4_J 
E 

s-  o  c:  3 

qj  u  •>-  O 


ui  QJ  O 

OJXr- 
I —   O   TO  i — 
OO   U  i— 

' —  ■«—  E 
+->  TO  C  i/i  3  O 
00  C   O  >>h-X> 

ai  O'r-r 
i.       +j  CL 

i_  4->  TO  ^  n- 
O  TO  +->  0J  ^ 
U-         -i-    TO  00 

T3   C  OJD 

•  "  QJ  Of—  QJ 
CD  TD   S-  ■■-  "O  4-> 

TO  U  +->TD  -  i- 

•  QJ  CJ  TO 't—  C 
O-  =C        ^  EI  ZD 


Z3   QJ  O   U">  CJ   TO  O 


O         C-  +->  • 


00  +->  >i  -M 

■r-    TO  r—  i_ 

XI  4-*  TO  +->  O 

+J         CJ  00  +-> 

■o  ZJ 

QJ   QJ  00  "O  "O 

E  i-  >,c  ai 
u  x:  •-<  c 
di  oa.  QJ 
C<  4-  4^ 
■i—  i—  O  oo 
>  >,  TO 
•i—    1-    C  4-*  r— 

a>  o  o  c 

4->  •■-  QJ  0J 

S_    TO  4->  E  S- 

O    1_    TO  +J  O 

M—    O  Z  t  4- 

X3  TO  QJ 

*  TO  QJ  O.  S_ 

>>_J  XT  QJ  QJ 
QJ  4->DX 

< —    CTI  +J 

c  c 


10  ■ 


TO  . 


QJ 


CO    00  TD  TO 

QJ  QJ  4-  XT 

-  h-   OO  O 

O        JZ)  00 

>>  TO  0J 

C  QJ  CJ  • 

^   O  E  '<-  Q_ 

C  -i-  QJ  O-ct 


QJ  CH  QJ  TD 
00  13  TO 
ZJ  O  C 
TO  £  Z3 
CJ  +J  O 
QJ  >^ 
X3  C  •— 

S_  i —  s- 

QJ  QJ  TO  QJ 
C  CJ  E  M- 

o)  c  i-q- 

>  o  o  o 

t-  CJ  4- 
QJ  O 

+J  CJ  C  +-> 
CZ  QJ 

■•—  4->   QJ  QJ 

oo  xi  E  ■ 
O  QJ  ZJ 

■4-j  E  oo  oo  S- 
O   TO  QJ  t- 

4J  TD  XT  S-  TO 
C  0-4- 
TO  t_  CO  4- 

+->  ZJ  <C  4->  TO 

•r-    O  _J  O 
OO  >^(—    c  C 
QJ        «t  O 

x:  >,  -ZL  TD  -i- 
i—  •—  4-> 
C  <—  +->  ZJ  TO 
CD  "1  C  O  -i-^ 
QJ  -r-    QJ    2  •<- 

XJ  4->    >  TZt 
C    QJ  < — '  QJ 
QJ    QJ  I_ 

>  00  >iTZ)  U 
TO  00  C  C  U 
XI  QJ    TO  TO  TO 


OO 


•2  S  00 


J         QJ  4->  4-»  TD 

:             TO  oo  C 

J         i-  4-1  >~>  TO 

QJ    O  OO  TD 

i  x;  4-J  TD  C 

"    QJ  cn  TO 


s-  c 

O  CJ  • 
'  XI   CJ  - 


00 


TO  oo  TD 

E  " —  ■<-  C 

QJ  >-)  X  TO 

x:  cn  t-  QJ 

U  C  O  oo 

00  ■»—  4->  QJ  QJ 

4->    TO  ^  i— 

QJ   l/l   i_  4— >  Z5 


TO  ■•—  C 
-  4-  ^  TD  3 
)  O         QJ  O  • 


+->  QJ  O 
C  C  4-> 
•i—   O  TO 


Qji-OOCQJTOCJ+J' 


U   C  00   Q.  4 


QJ  C  4->  O   QJ  4->  4->  ■ 


< —       e  qj  a  (/!< 

3   >■>  Z5  XT  QJ   C  _1 

4-    TO  S-  +->  S-   O  I— 
E   O  «r-  <C 

QJ        4-  QJ  OO  4-J  Z 

3  -M  TD  QJ  TO 

■r-    QJ  -r-  TD  M 

CO        XT   ZJ    3  •<-  QJ 

<  xi  I —  cr,—  c  x: 


QJ  TO  Qj  Qj 

O-  c  x: 

O  O  CJ14J 
O-  c 

o  i-  >f-  c 

4->  O  oo  2 

o  o 

QJ  C  TO  TD 


o  c  on). 


^    CL  - 

O  x:  , 
cnx:  3  j 
C  oo 

•>-        TD  . 

o.  i-  c  , 

O  O  TO 

v  3  c 


Qj  S-  2  cnx:  s_ 


C  4-> 

O  O- 
CJ  o 


QJ  X3  4->  4-> 

a>  e  oo 

4->   QJ  <4-  >i 

oo  E  O  oo 


:  E  3  </>  "D 
)  QJ  O        i_  ' 
■  x:  x:  td  to 

i  4->  00  QJ  X  ■ 
1  r-    C  ' 
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Part  5 


LETTERS  RECEIVED 
COMMENTING  ON  PAPERS 
AND  OTHER  ASPECTS 
OF  THE  WORKSHOP  PROCEEDINGS 
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Building  Officials  &  Code  Administrators 
International,  inc. 


17926  SOUTH  HALSTED  STREET 
HOMEWOOD,  ILLINOIS  60430 


Area  Code  312 
799-2300 


OFFICERS 

President 

GERALD  H.  JONES,  P.E. 

Code  Administrator 
Overland  Park,  Kansas 
First  Vice  President 
DOUGLAS  E.  GELDBACH 
Planning  Director 
Clayton,  Missouri 
Second  Vice  President 
CHESTER  PENZA 
Dir.,  Inspection  Services 

&  Building  Commissioner 
Amherst,  Massachusetts 
Secretary 

MAGNUS  MITCHELL 

Building  Commissioner 
Windsor,  Ontario,  Canada 
Treasurer 

CHARLES  H.  BANKS,  P.E. 

Dir.  of  Protective  Inspections 

Tulsa,  Oklahoma 

Immediate  Past  President 

WILBUR  H.  LIND 

Dir.,  Dept.  of  Community  Affairs 

Hackensack,  New  Jersey 

EXECUTIVE  COMMITTEE 

WILLIAM  W.  OUNLOP 

Construction  Official 
Tertafly,  New  Jersey 
CHARLES  EVERLY,  P.E. 
Dir.,  Building  and 

Mechanical  inspections 
Alexandria,  Virginia 
BILLY  H.  HOLCOMB 
Chief  Building  Inspector 
Lexington,  Kentucky 
PAUL  IMHOFF 

Supt.,  Bur.  of  Bldg.  Inspections 
Pittsburgh,  Pennsylvania 
O.PAUL  JACK 
Building  Official 
Hampton,  Virginia 
EDWARD  KARSKY 
Director  of  Code  Enforcement 
Dickinson,  North  Dakota 
THOMAS  F.  RETTENBACHER 
Building  Commissioner 
Elk  Grove  Village,  Illinois 
PATRICK  SHANAHAN 
Director  of  Code  Enforcement 
Hoffman  Estates,  Illinois 
LLOYD  TOWERS.  HA- 
Building  Commissioner 
Hamilton,  Ohio 
ROBERT  UHLS 

Code  Enforcement  Superintendent 
Oklahoma  City,  Oklahoma 
EARL  WAKELY 
Chief  Inspector 
Inspection  Service  Division 
Grosse  Pointe  Woods.  Michigan 

STAFF 

Executive  Director 
CLARENCE  R.  BECHTEL 
Deputy  Executive  Director 
PAUL  K.  HEILSTEDT,  P.E. 


December  17,  1981 


Mr.  John  W.  Locke 
NVLAP  Coordinator 
Department  of  Commerce 
Room  4709 

Washington,  D.C.  20230 


Dear  Mr.  Locke: 

We  recently  had  the  opportunity  to  review  your  memo- 
randum of  November  30,  1981  regarding  the  Workshop  on 
Laboratory  Accreditationc  BOCA  was  not  able  to  attend 
the  November  16  and  17  workshop  but  would  like  to  com- 
ment on  the  three  main  issues  identified  in  the  work- 
shop and  repeated  in  your  memorandum.  Our  comments  are 
as  follows: 

1.     The  Department  of  Commerce  should  cease  its  present 
role  in  laboratory  accreditation  and  rely  on  the 
private  sector  to  perform  the  accreditation  function. 
While  the  advantages  of  laboratory  accreditation  on 
a  national  scale  are  obviously  attractive,  there  is 
no  reason  why  the  process  must  be  a  governmental 
function.  The  private  sector  has  the  organizations 
and  capabilities  in  place  to  accomplish  this  task 
more  economically  and  expeditiously. 

20     The  Department  of  Commerce  should  retain  its  status 
as  the  international  liaison  for  laboratory  accredi- 
tation. While  the  submittal  to  American  code  officials 
of  test  results  generated  by  foreign  laboratories 
is  becoming  more  prevalent,  a  mechanism  should  be 
generated  to  facilitate  the  approval  of  the  results 
of  tests  conducted  by  foreign  laboratories  as  well 
as  representation  to  the  international  community. 


regional  Offices 


3021  East  Dublin-Cranville  Road 
Columbus,  Ohio  43229 
Telephone  614/890-1064 


274  Lafayette  Avenue 
Hawthorne,  New  jersey  07506 
Telephone  201/423-4003 


141 


December  17,  1981 
Mr.  John  W.  Locke 
Page  2 


3.     Coordination  of  laboratory  accreditation  efforts  can  be  generated 

through  voluntary  efforts  in  the  private  sector.  A  process  much  like 
that  used  for  the  coordination  of  standards  by  the  American  National 
Standards  Institute  can  be  developed.  It  is  essential  that  a  nationally 
recognized  system  of  laboratory  accreditation  be  developed  as  opposed 
to  a  multiplicity  or  duplication  of  systems. 

Please  contact  us  if  you  have  any  questions  or  comments. 


Paul  K.  Heilstedt,  P.E. 
Deputy  Executive  Director 

PKH/dlj 


Building  Officials  &  Code  Administrators  International,  Inc.    •    17926  South  Halsted  Street    •  Homewood,  Illinois  60430 
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C  O  . 


«H5GSE«33BSSK 


"READY  MIXED  CONCRETE" 


EAST  SIDE  PLANT  (MAIN  OFFICE) 
23055  GROESBECK  HWY. 
CORNER  9  MILE  ROAD 
WARREN,  MICHIGAN  48089 
LAkeview  7- 1  200 
PRESCOTT  5-7200 


December  31,  1981 


Mr.  John  W.  Locke 

NVLAP  Coordinator 

Department  of  Commerce,  Room  4709 

Washington,  D.C.  20230 

Dear  Mr.  Locke: 

It  has  come  to  our  attention  that  due  to  budgetary  considerations  and 
pressure  from  competing  organizations,  NVLAP  may  be  severely  restricted 
in  growth  or  dropped  entirely. 

As  a  member  of  the  National  Ready  Mixed  Concrete  Association  and  a 
responsible  supplier  of  concrete  to  the  Detroit  Metropolitan  area,  we 
are  deeply  concerned  that  such  a  potentially  valuable  service  to  the 
purchasers  and  users  of  concrete  could  be  terminated  before  its  true 
worth  can  be  established. 

It  is  our  observation  that  in  Michigan,  for  example,  the  concrete  LAP 
has  been  largely  ignored.    We  continue,  as  do  the  purchasers  and  users 
of  our  product,  to  suffer  unnecessary  costs  directly  attributable  to 
poor  performance  by  independent  testing  laboratories.    Suggestions  to 
these  labs  that  they  participate  in  NVLAP  bring  defensive  responses 
doubting  the  need  for  them  to  certify  their  capabilities.    Yet  these 
same  firms  vigorously  market  a  "professional"  image  to  the  owners  and 
constructors.    This  enigma  has  persisted  far  too  long. 

What  NVLAP  needs  now  is  better  promotion,  not  cut-backs.    If  the 
federal  government  would  insist  on  NVLAP  approval  for  testing  firms 
bidding  on  federal  work,  it  could  be  a  step  toward  encouraging  independ- 
ent laboratories  to  conduct  their  business  in  a  more  responsible  manner. 

We  intend  to  recommend  to  our  Michigan  Ready  Mixed  Concrete  Association 
that  a  1982  priority  should  be  vigorous  promotion  of  NVLAP,  the  concrete 
LAP  in  particular. 

Yours  truly, 

ERNST  CONCRETE!  ft  SUPPLY  CO. 


Thomas  Adams 


WEST  SIDE  PLANT  IINKSTER 
29001   MICHIGAN  AVE. 
EAST  OF  MIDDLEBELT 
INKSTER.  MICHIGAN  48141 
PARKWAY  1-0422 
LOGAN  3-6560 


TA/ab 


cc: 


Richard  D.  Gaynor,  National  Ready  Mixed  Concrete 

900  Spring  Street 

Silver  Spring,  Maryland  20910 

James  R.  Murner,  Michigan  Ready  Mixed  Concrete 

1173  Trowbridge  Road,  East  Lansing,  MI  48823 


DOWNRIVER  PLANT  (BROWNSTOWN 
20O6O  SIBLEY  RD 
WEST  OF  ALLEN 
WYANDOTTE,  MICHIGAN  48192 
AVENUE  5-  1O00 
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DEPARTMENT  OF  COMMERCE 


Office  of  the  Secretary 

Public  Workshop  on  Laboratory 
Accreditation;  Future  Directions  in  the 
United  States 

A  two-day  public  workshop 
concerning  present  status  and  future 
direction  of  laboratory  accreditation 
activities  in  the  United  States  will  be 
held  on  November  1&-17, 1981,  at  the 
National  Bureau  of  Standards  in 
Gaithersburg,  Maryland.  The  purpose  of 
the  workshop  is  to  provide  a  public 
forum  for  the  expression  of  views  upon 
which  recommendations  could  be 
developed  to  bring  about  a  desirable 
and  effective  distribution  of 
responsibilities  between  the  government 
and  private  sectors  in  the  area  of 
laboratory  accreditation. 

The  Department  of  Commerce  (DoC) 
has  operated  the  National  Voluntary 
Laboratory  Accreditation  Program 
(NVLAP)  since  publication  of  the 
original  NVLAP  procedures  on  February 
25, 1978.  The  stated  goal  of  NVLAP  is 
"to  provide  in  cooperation  with  the 
private  sector  a  national  voluntary 
system  to  examine  upon  request  the 
professional  and  technical  competence 
of  private  and  public  testing  laboratories 
that  serve  regulatory  and 
nonregulatory  *  *  *  needs"  (15  CFR 
Part  7a). 

The  original  NVLAP  procedures  were 
amended  so  that  other  Federal  agencies 
could  fulfill  their  laboratory 
accreditation  needs  through  NVLAP. 
Another  amendment  streamlined  private 
sector  use  of  NVLAP  by  encouraging 
private  sector  organizations,  through 
due  process  procedures,  to  make  a 
determination  of  need  for  a  specific 
laboratory  accreditation  program  (LAP) 
and  to  submit  criteria  for  laboratory 
accreditation  in  that  LAP. 

The  DoC  has  received  two  requests  to 
amend  further  the  NVLAP  procedures. 
The  first  request  (Appendix  1),  from 
Roger  J.  Amorosi,  President  of  the 
American  Council  of  Independent 
Laboratories  (ACIL),  advocates  the 


testing,  chemical  testing,  construction 
materials  testing,  electrical  testing,  thermal 
testing,  mechanical  testing,  metrology,  non- 
destructive testing,  and  optics  and 
photometry.  AALA  currently  has  accreditied 
five  laboratories  and  has  a  number  of 
additional  applications  in  process.  Its 
financial  structure  is  designed  to  be  self- 
jupporting. 

A  large  number  of  laboratory  accreditation 
arograms  are  in  operation  both  nationally 
advocates  transferring  NVLAP's 
laboratory  accreditation  activities  to  the 
private  sector  and  limiting  the  Federal 
Government's  role  to  that  of  an 
accreditor  of  accreditation  systems. 

The  workshop  has  been  scheduled  in 
response  to  these  requests  and  in 
consideration  of  the  growing  importance 
of  laboratory  accreditation  to 
international  trade.  The  workshop 
program  has  been  developed  around  the 
following  key  issues: 

— Whether  the  DoC  should  cease  its 
present  role  and  substitute  in  its  place  a 
program  to  accredit  organizations 
which,  in  turn,  would  accredit  private 
sector  testing  laboratories. 

— What,  if  any,  additional  measures 
should  be  taken  to  assure  that  an 
effective  U.S.  presence  remains  in 
international  laboratory  accreditation 
activities,  including  bilateral 
arrangements. 

— What  action,  if  any,  can  be  taken  by 
the  private  sector  and/or  the 
government  to  reduce  the  proliferation 
of  inspections  and  paperwork  arising 
from  duplicative  accreditation  activities 
within  the  United  States. 

A  second  Federal  Register  notice  is 
expected  to  be  published  in  about  two 
months  and  will  contain  a  detailed 
agenda  for  the  November  meeting. 
Persons  wishing  to  attend  this  workshop 
are  invited  to  contact  Mr.  James  O. 
Bryson,  Chief,  Office  of  Testing 
Laboratory  Evaluation  Technolgy, 
National  Bureau  of  Standards, 
Washington,  D.C.  20234  (301-921-2368). 

Papers  on  the  subject  from  interested 
parties  will  be  considered  for  -. 
publication  in  the  proceedings  of  the 
workshop.  Such  papers  should  be 
submitted  by  December  18, 1981. 
Authors  are  invited  to  provide  notice,  of 
their  intention  to  submit  a  paper,  to  Dr. 
Jack  Williams,  Office  of  Product 
Standards  Policy,  Room  3876, 
Department  of  Commerce,  Washington, 
D.C.  (202-377-1148)  indicating  the  title 
and  general  content  of  the  material  to  be 
submitted,  by  September  1, 1981,  if 
possible. 

Dated:  August  6, 1981. 
Robert  B.  Ellert, 

Acting  Assistant  Secretary  for  Productivity, 
Technology  and  Innovation. 


Appendix  1 

May  13, 1981. 
Dr.  Howard  L  Forman. 
Deputy  Assistant  Secretary  for  Product 
Standard  Policy,  U.S.  Department  of 
Commerce,  Washington,  D.C.  20230 

Dear  Howard:  This  letter  is  written  on 
behalf  of  American  Council  of  Independent 
Laboratories  (ACIL)  to  respond  to  your  letter 
dated  March  6, 1981  commenting  on  the  ACIL 
white  paper  entitled,  "Independent 
Laboratories  in  1981.  Their  Important  Role, 
Their  Critical  Concerns  "  Youi  written 
comments  were  of  great  interest  to  ACIL  and 
its  members  who  share  with  you  a  common 
interest  in  an  effective  national  program  of 
laboratory  accreditation.  Because  of  the 
significant  views  expressed  in  your 
communication,  the  Executive  Committee  of 
ACIL  has  undertaken  to  review  these  points 
carefully  in  an  effort  to  respond  in  a 
constructive  manner.  Inevitably,  this  process 
has  delayed  our  response.  In  no  way  should 
this  delay  be  interpreted  as  a  lack  of  ACIL 
interest  and  concern  about  the  problems 
which  you  have  addressed. 

There  should  be  no  misunderstanding 
about  the  respect  which  members  of  the 
independent  laboratory  community  have  for 
the  efforts  undertaken  by  the  Department  of 
Commerce  to  initiate  a  national  voluntary 
laboratory  accreditation  program  (NVLAP). 
While  the  program  as  initiated  departed 
significantly  from  the  original  Department  of 
Commerce  plan,  it  nevertheless  has  made  an 
effective  contribution  to  a  better 
understanding  for  the  need  for  a  workable 
national  program.  Additionally,  H  has  served 
to  resolve  and  address  many  of  the  technical 
aspects  of  how  such  a  program  must  function 
to  be  credible.  You  will  remember  that  the 
original  plan  envisioned  by  the  Department 
of  Commerce  was  to  establish  a  quasi-public 
corporation  which  would  administer  a 
national  program.  A  number  of  interested 
parties  encouraged  the  Department  to 
establish  a  program,  whether  quasi-public  or 
wholly  public,  which  was  capable  of 
recognizing  in  a  coordinated  procedural 
manner  all  aspects  of  a  laboratory's 
capabilities.  ACIL  was  disappointed  when 
the  Department  failed  to  establish  the 
NVLAP  program  on  this  basis.  Nevertheless, 
ACIL  has  been  consistently  dedicated  to 
trying  to  formulate  a  common  approach 
which  could  meet  the  national  and 
international  needs  for  laboratory 
accreditation. 

In  1977,  Gene  Rowland  met  with  the 
Executive  Committee  of  ACIL  to  confirm  the 
specific  procedure  which  the  Department  of 
Commerce  intended  to  implement  As 
presented  by  Gene,  this  procedure  required 
approximately  420  days  to  complete  and 
covered  only  product  categories.  We 
expressed  then  and  have  expressed  since  oar 
disagreement  with  a  system  which  required 
so  much  time  and  p/sced  such  substantial 
burdens  on  the  laboratory  seeking  > 
accreditation.  Almost  five  (5)  years  hare 
passed  and,  as  you  report,  only  5  programs 
have  been  initiated.  To  the  best  of  our 
knowledge,  only  three  have  been 
implemented.  We  think  that  had  the 
Department  implemented  its  original  plans 
more  rapid  progress  would  have  been 
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accomplished.  It  should  be  noted  that  very 
constructive  measures  have  been  taken  by 
the  Department  to  modify  and  improve  the 
operation  of  the  NVLAP  program. 
Nevertheless,  the  Department  has  not,  on  its 
own  initiative,  determined  that  it  is  in  a 
position  to  propose  to  recast  substantially  the 
NVLAP  program  to  rely,  io  a  me&imuia 
extent,  on  private  teeter  organisations  to 
administer  such  a  program.  We  beHevetha! 
the  goal  of  NVLAP  and  private  sector  « 
organizations  interested  in  accreditation 
should  be  to  transform  NVLAP  from  an 
agency  accrediting  individual  laboratories  to 
an  accreditor  of  private  sector  accrediting 

organizations.  Strong  precedents  for  this  kind 

* 

of  Federal  role  exist  in  other  fields  such  as 
education. 

In  this  spirit,  ACE,  has  been  clear  in 
expressing  its  view  that  NVLAP  should  be 
phased  out  as  it  now  exists.  The  NVLAP  staff 
can  and  should  play  an  important  role  in 
participating  in  a  transition  to  this  new 
approach  and  ultimately  serving  as  the 
accreditor  of  private  accrediting 
organizations.  In  turn,  the  private  sector 
should  continue  to  work  hard  to  assure  that 
there  are  broad  capabilities  in  the  private 
secior  to  discharge  the  need  to  accredit 
laboratories  of  all  kinds. 

ACIL  looks  forward  to  further  Department 
initiatives  to  establish  proper  Federal 
reliance  on  the  private  sector  in  meeting 
international  and  national  needs  for 
laboratory  accreditation  and  pledges  its 
continued  cooperation  with  all  interested 
parties  to  this  end. 

Sincerely  yours, 
Roger  J.  Amorosi, 
President 

Appendix  2 

July  6, 1981. 

Dr.  Stanley  I.  Warshaw, 
Director,  Office  of  Engineering  Standards, 
National  Bureau  of  Standards, 
Department  of  Commerce,  Washington, 
DC.  20234 

Dear  Dr.  Warshaw:  The  American 
Association  for  Laboratory  Accreditation 
(AALA)  suggests  that  there  is  a  need  for  the 
Department  of  Commerce,  National 
Voluntary  Laboratory  Accreditation  Program 
(NVLAP),  to  undertake  to  serve  as  the 
principal  federal  agency  that  would  accredit 
private  sector  organizations  as  being 
competent  to  accredit  testing  laboratories 
and  function  as  the  US.  government 
representative  in  the  international  laboratory 
accreditation  community. 

AALA  is  a  non-profit  organization  formed 
in  1978  and  chartered  in  the  District  of 
Columbia.  Its  purpose  is  to  accredit  the 
technical  competence  of  laboratories 
performing  testing  service  in  various 
technical  disciplines.  It  was  patterned  after 
the  National  Association  of  Testing 
Authorities — Australia  (NATAJ  and  was 
supported  in  its  formation  by  contributions 
from  diverse  private  sector  sources.  Its 
membership  and  participation  is  freely  open 
to  anyone.  AALA  is  offering  accreditation  in 
the  fields  of  acoustical  and  vibration 
measurement  biological  (microbiological) 
testing,  chemical  testing,  construction 
materials  testing,  electrical  testing,  thermal 
testing,  mechanical  testing,  metrology,  non- 
destructive testing,  and  optics  and 


photometry.  AALA  currently  has  accredited 
five  laboratories  and  has  a  number  of 
additional  applications  in  process.  Its 
financial  structure  is  designed  to  be  self- 
supporting. 

A  large  number  of  laboratory  accreditation 
^urogram*  are  in  operation  both  nationally 
and  internationally.  Information  on  these 
programs  is  contained  in: 

•  "Principal  Aspects  of  U.S.  Laboratory 
Accreditation  Program" by  C.  W.  Hyer, 
prepared  under  contract  to  DOC  which 
indicates  that  some  70  laboratory 
accreditation  systems  are  now  operational 
within  the  United  States. 

•  "International  Directory  of  National 
Laboratory  Accreditation  Systems  "  prepared 
by  the  International  Laboratory  Accreditation 
Conference  (ILAC)  which  lists  some  86 
.laboratory  accreditation  systems  presently  in 
operation  throughout  the  world,  and 
references  nearly  20,000  laboratories  having 
been  accredited. 

Because  of  the  large  number  of  laboratory 
accreditation  programs,  not  all  of  the  same 
competence  and  quality,  and  since  many 
certification  programs  utlilize  laboratories  to 
obtain  test  data  as  the  basis  for  claims  of 
conformity  with  standards,  neither  the 
manufacturer,  consumer  nor  government 
have  any  basis  to  know  if  these  laboratories 
are  technically  competent  to  provide  the  test 
data  required  to  support  these  claims. 

Industries  and  consumers  require  that 
laboratory  results  are  reliable  and  are 
produced  efficiently  and  with  consistency. 
Accreditation  of  private  accreditation 
systems  will  assure  that  a  laboratory  can 
perform  competently  and  reliably  to  meet 
these  needs. 

International  developments  create  a  need 
for  a  unified  public/private  U.S.  approach  to 
the  aubject  of  laboratory  accreditation.  Under 
the  General  Agreement  of  Tariff  and  Trade 
(GATT),  U  is  the  obligation  of  the  United 
States  to  "accept  test  results  .  .  .  issued  by 
reliable  bodies  in  the  territories  of  other 
parts."  This  key  position  of  GATT  can  be 
expected  to  have  a  significant  impact  on  the 
United  States.  It  is  highly  likely  that  the 
United  States  soon  will  be  requested  to 
accept  test  results  produced  by  foreign 
laboratories. 

To  provide  a  uniform  criteria  for 
acceptance  of  the  technical  competence  of 
laboratories,  to  facilitate  the  handling  of 
these  requests  for  approveal  of  the  results  of 
tests  conducted  by  foreign  laboratories  and 
to  provide  a  basis  whereby  all  laboratories, 
domestic  or  foreign,  may  compete  equally,  we 
suggest  that  the  most  effective  means  to 
accomplish  these  goals  is  to  transform  the 
current  National  Voluntary  Laboratory 
Accreditation  Program  (NVLAP)  into  a 
program  to  accredit  accreditation  systems  in 
the  private  sector. 

The  precedence  for  the  establishment  of  a 
program  to  accredit  accreditation  systems  is 
supported  by  procedures  already  in  operation 
in  the  United  States'  Department  of 
Education  for  the  accreditation  of  systems 
that  accredit  educational  intitutions.  This 
program  has  been  operated  successfully  for  a 
number  of  years  and  specifies  criteria  such  as 
scope  of  operations;  responsibility,  to  include 
clearly  identified  needs,  responsiveness  to 


the  public  interest,  due  process  in  accrediting 
procedures,  and  a  willingness  to  foster 
ethical  practices  among  the  institutions  and 
programs  which  it  accredits-,  mawrtencance  of 
progs-ara  evaluation:  reliability  and  autonomy. 
The  concept  of  accreditation  by  private 
sector  organizations  is  consistent  with  the 
goals  of  the  present  administration  to  transfer 
certain  federal  programs  to  the  private  sector. 
It  is  apparent  that  laboratory  accreditation 
programs  can  and  should  operate  in  the 
private  sector  since  most  private  sector 
programs  are  designed  to  be  financially  self- 
sufficient.  In  so  doing,  this  will  tend  to  relieve 
the  current  burden  on  the  federal  budget 
Transfer  of  the  actual  accreditation  of 
laboratories  to  the  private  sector  with  the 
federal  government  performing  in  a  different 
role  as  an  accreditor  of  accreditation  systems 
will  act  during  a  transition  period  to  phase 
out  existing  NVLAP  programs  as  private 
sector  accreditation  systems  expand  and 
refine  their  accreditation  capabilities. 

Once  the  concept  of  the  government  as  an 
accreditor  of  accreditation  systems  is 
accepted,  the  criteria  by  which  the 
government  evaluates  accreditation  systems 
becomes  of  paramount  importance.  AALA 
has  begun  work  to  develop  specific  criteria 
that  could  be  used  in  administering  a 
government  program  to  accredit  private 
accrediting  systems.  It  is  our  intent  to  make 
this  criteria  document  available  for  comment 
by  interested  parties  prior  to  the  workshop 
which  has  been  scheduled  by  the  Department 
of  Commerce  on  November  16-17, 1981. 

Because  to  the  general  approach  and 
organization  of  AALA,  it  is  in  a  position  to 
assume  major  responsibility  for  laboratory 
accreditation  in  the  United  States.  It  is 
understood,  of  course,  that  NVLAP  in  its 
function  of  accrediting  accreditation  systems 
will  also  be  accrediting  other  systems  whose 
purposes  might  be  more  highly  directed  to 
specific  technical  disciplines  and  products 
than  is  AALA's. 

We  look  forward  to  the  opportunity  to 
work  with  the  Department  in  developing  this 
new  approach  further.  Thank  you  for  your 
consideration. 

Sincerely, 
Louis  R.  Rossi, 
Chairman. 

[FR  Doc.  81-23422  Filed  8-11-81:  8:45  am) 
BILLING  CODE  3510-13-W 
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DEPARTMENT  OF  COMMERCE 

Office  of  the  Secretary 

Public  Workshop  on  Laboratory 
Accreditation;  Future  Directions  in  the 
United  States 

In  the  Federal  Register  of  August  12, 
1981  (46  FR  40785-7),  the  Department  of 
Commerce  announced  plans  for  a  two- 
day  public  workshop  concerning  the 
present  status  and  future  direction  of 
laboratory  accreditation  activities  in  the 
United  States.  That  open  workshop  will 
take  place  on  November  16-17, 1981  at 
the  National  Bureau  of  Standards  in 
Gaithersburg,  Maryland.  Its  purpose  is 
to  provide  a  public  forum  for  the 
expression  of  views  upon  which 
recommendations  could  be  developed  to 
bring  about  a  desirable  and  effective 
distribution  of  responsibilities  between 
the  government  and  private  sectors  in 
the  area  of  laboratory  accreditation.  For 
further  information,  contact  James 
Bryson  at  the  Bureau's  Office  of 
Engineering  Standards,  telephone  301- 
921-2368. 

This  notice  contains  a  detailed  agenda 
(Appendix  1)  for  the  November 
workshop.  It  also  contains  brief 
abstracts  (Appendix  2)  of  the 
presentations  to  be  made  at  the 
workshop.  There  will  be  opportunities 
for  audience  participation  in  the 
discussion  periods  following  each 
session,  except  for  session  2. 

As  stated  in  the  notice  of  August  12, 
papers  on  any  of  the  subjects  of  the 
workshop  by  interested  parties  will  be 
considered  for  publication  in  the 
proceedings  of  the  workshop.  Such 
papers  must  relate  to  one  or  more  of  the 
issues  to  be  discussed  at  the  workshop. 
They  should  be  submitted  no  later  than 
December  18, 1981,  to  Dr.  Jack  Williams, 
Office  of  Product  Standards  Policy, 
Room  3876,  Department  of  Commerce, 
Washington,  D.C.  (202-377-3221).  In  an 
effort  to  provide  uniformity  and 
facilitate  reproduction,  it  will  be  helpful 
if  the  papers  could  be  submitted  in 
"camera-ready"  format,  and  according 
to  the  following  typing  guidelines:  Paper 
size  6V2  x  11;  margins;  1  inch  all  around; 


single  space  with  elite  type  (12 
characters  per  inch). 

Issued:  October  1, 1981. 
Robert  B.  Ellert, 

Acting  Assistant  Secretary  for  Productivity, 
Technology,  and  Innovation. 

Appendix  1. — Agenda — Workshop  on 
Laboratory  Accreditation:  Future 
Directions  in  the  United  States; 
November  16-17, 1981 

November  16 

9:00  A.M. — Introduction — Stanley  I. 

Warshaw,  Director,  Office  of 

Engineering  Standards,  NBS 
9:10  A.M.— Welcome  Address — Ernest 

Ambler,  Director,  National  Bureau  of 

Standards  (NBS) 

Session  No.  1 — Background  of  U.S. 
Laboratory  Accreditation.  Stanley 
Warshaw,  Director  OES/NBS, 
moderator.  Panel  (Questions  after  last 
speaker.) 

9:30  A.M. — (a)  Meaning  of  Accreditation 
and  Certification — Baron  Whitaker, 
Consultant  to  UL 

9:45  A.M. — (b)  History  of  Laboratory 
Accreditation  in  U.S. — Theodore 
•  Young,  Consultant 

10:05  A.M. — (c)  Status  of  Laboratory 
Accreditation  in  U.S. — Charles  Hyer, 
V.P.  The  Marley  Organization 

10:20  A.M. — Discussion 

10:45  A.M.— Coffee  break 
Session  No.  2: 

11:15  A.M.-International  Trade 
Implications  of  Laboratory 
Accreditation — Douglas  Newkirk, 
Assistant  U.S.  Trade  Representative 
for  GATT  Affairs 

Session  No.  3 — Need  for  Laboratory 
Accreditation. 

11:45  P.M. — Purposes  of  Accreditation — 
John  Locke,  Coordinator,  National 
Voluntary  Laboratory  Accreditation 
Program  (NVLAP)  (Questions  to 
follow). 

1:00  P.M.— Lunch 

2:00  P.M. — Panel  on  Advantages  and 
Disadvantages  of  Laboratory 
Accreditation  (Questions  after  last 
speaker).  John  Locke,  moderator. 
Presentations  from  perspective  of 

(al)  Independent  laboratory — Earl  Hess, 
President  Lancaster  Laboratories 


(a2)  William  Levelius,  Vice  President, 
Northern  Region  Pittsburgh  Testing 
Laboratories 

(bl)  Manufacturers — (2)  Richard 
Gaynor,  Vice  President  for 
Engineering  and  Research,  Ready 
Mixed  Concrete 

(b2)  John  Grant,  Consultant  to  American 
Petroleum  Institute 

(c)  Exporter — Frank  Walters,  Staff 
Engineer,  Waterloo  Project 
Engineering  Center,  John  Deere 

(d)  State  and  local  government — Donald 
Pinkerton,  Executive  Director, 
NCSBCS 

(e)  Federal  regulator — Robert 
Alexander,  Office  of  Standards 
Development,  Nuclear  Regulatory 
Commission 

(f)  Consumer  Representative — David 
Swankin,  Swankin  &  Turner 

4:00  P.M. — Discussion 

5:15  P.M.— End  of  34rd  Session 

November  17 

Session  No.  4 — Criteria  for 
Recognizing  Laboratory  Accreditation 
Systems.  James  Bryson,  Chief,  Office  of 
Testing  Laboratory  Evaluation 
Technology,  NBS,  moderator 
9:00  A.M.— (a)  On  ASTM  E-36  Work— 

Gerald  Berman,  Group  Leader, 

Laboratory  Performance  Group,  NBS 
9:15  A.M. — (b)  A  certifier's  view — 

Theodore  Pritsker,  President, 

Associated  Laboratories 
9:30  A.M.— (c)  The  AALA  proposal— 

Louis  Rossi,  Chairman,  of  Board, 

American  Association  for  Laboratory 

Accreditation  (AALA) 
9:45  A.M. — Discussion 
10:15  A.M.— Coffee  break 
10:45  AM. — (d)  On  IECQ— Howard 

Kontje,  Chief  Engineer,  Underwriters 

Laboratories,  Inc. 
11:00  A.M.— (e)  On  ILAC— Howard 

Forman,  Consultant 
11:15  A.M.— (f)  On  OECD  GLP — Carl 

Morris,  Senior  Scientist,  Test  Rules 

Development  Branch,  EPA 
11:30  A.M— (g)  On  the  State-of-the  Art— 

Theodore  Young,  Consultant 
12:00  P.M. — Discussion 
1:00  P.M.— Lunch 

Session  No.  5 — A  Mechanism  to 
Accredit  Organizations  Which  Accredit 
Testing  Laboratories.  Jack  Williams, 
Acting  Director,  Office  of  Product 
Standards  Policy,  Department  of 
Commerce,  Moderator 
2:00  P.M. — AALA  Proposal  and 

Viewpoints — Louis  Rossi,  Chairman, 

AALA 
3:00  P.M.— Discussion. 
4:30  P.M.— Wrap-Up — Stanley  Warshaw 
5:15  P.M.— End  of  Workshop 
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Appendix  2. — Abstracts  of  Presentations 

Presentation  of  Baaron  Whitaker,  9:30 
a.m.,  Monday,  November  16,  1981,  la — 
15  minutes. 

Subject:  Meaning  of  Accreditation 
and  Certification, 

This  presentation  clearly  defines 
laboratory  accreditation.  Particular 
attention  is  given  to  the  differences 
between  laboratory  accreditation  and 
product  certification.  Related  areas 
include: 

•  The  meaning  of  accreditation  to  the 
laboratory  user; 

•  The  meaning  of  certification  to  the 
product  user; 

•  The  attributes  which  define  a 
competent  laboratory; 

•  Functions  of  a  certifier  over  and 
above  functions  of  a  laboratory 
accreditor; 

•  Similarities  in  accreditors'  and 
certifiers'  assessment  techniques. 

Presentation  of:  Theodore  Young,  9:45 
a.m.,  Monday,  November  16,  1981,  lb — 
20  minutes. 

Subject:  History  of  laboratory 
Accreditation  in  the  United  States. 

This  presentation  summarizes  the 
evolution  of  accreditation  in  the  United 
States  starting  with  the  earliest 
accreditation  systems  (DOA  Federal 
Grain  Inspection  Service  which  was 
established  in  1940)  and  identifies 
product  areas  for  which  accreditation 
programs  were  established  roughly  in 
chronological  order.  Special  reference 
will  be  made  to  the  Clinical  laboratory 
Improvement  Act  (CLIA)  system  (the 
only  system  specifically  identified  in 
Federal  Legislation)  and  the  College  of 
American  pathologists  system  which  is 
perhaps  the  largest  non-governmental 
system  in  terms  of  number  of  accredited 
laboratories. 

The  presentation  will  conclude  with  a 
summary  of  events  which  led  up  to 
NVLAP. 

Presentation  of:  Charles  Hyer,  10:05 
a.m.,  Monday,  November  16, 1981,  lc — 
15  minutes. 

Subject:  Status  of  Laboratory 
Accreditation  in  the  United  States. 

This  presentation  provides  the  current 
and  near  future  environment  relative  to 
laboratory  accreditation,  and  describes 
how  that  environment  seems  to  be 
affecting  the  operation  of  laboratory 
accreditation  systems.  Issues  addressed 
will  include  the  growth  rate  of 
laboratory  accreditation  systems, 
special  product  areas  supporting  growth 
in  systems,  any  consolidation  of 
systems,  and  percent  of  laboratories 
which  have  accreditation  by  more  than 
one  system.  The  relationship  of  public 
and  private  accreditation  systems  to 
businesses,  trade  associations,  and 


professional  associations  will  be 
summarized.  A  prognosis  in  what's 
ahead  will  conclude  the  presentation. 

Presentation  of:  Douglas  Newkirk; 
11:15  a.m.,  Monday,  November  16;  2—30 
minutes. 

Subject:  International  Trade 
Implications  of  Laboratory 
Accreditation. 

This  presentation  will  cover  the 
significance  of  domestic  and 
international  laboratory  accreditation 
activities  for  U.S.  trade  interests. 

Presentation  of:  John  Locke,  12.00 
p.m.,  Monday,  November  16,  3 — 30 
minutes. 

Subject:  Purposes  of  Laboratory 
Accreditation. 

Task  Force  C  of  the  International 
Laboratory  Accreditation  Conference 
(ILAC)  has  prepared  a  report  which 
describes  some  10  or  more  reasons  why 
laboratory  accreditation  is  important. 
Detailed  examples  (foreign  and 
domestic)  illustrating  each  reason  will 
be  presented.  Effects  on  all  segments  of 
the  laboratory  accreditation  community 
will  be  summarized,  as  well  as  effects 
on  international  trade. 

Panel  Session  on  Advantages  and 
Disadvantages  of  Laboratory 
Accreditation  2:00  p.m.,  Monday, 
November  16. 

Presentation  of:  Earl  Hess,  3al — 10 
minutes. 

Perspective:  Independent  Laboratory 
advocating  accreditation  of  laboratories. 

The  nature  of  independent  laboratory 
support  of  laboratory  accreditation  will 
be  summarized.  Advantages  to  the 
laboratory,  to  clients,  and  to  the  public 
will  be  described. 

Presentation  of:  William  Levelius, 
3a2 — 10  minutes. 

Perspective:  Independent  laboratory 
with  many  separate  laboratory 
locations. 

Concerns  about  accreditation  of  each 
independent  site  will  be  addressed  in 
conjunction  with  how  control  of  testing 
in  separate  locations  is  managed  by  the 
corporation.  Similarities  and  differences 
between  corporate  control  of  the 
laboratories  at  separate  locations  and 
laboratory  accreditation  of  those  sites 
will  be  summarized.  The  advantages 
and  disadvantages  of  each  approach 
will  be  stated  along  with  concerns  about 
accreditation  procedures  themselves. 

Presentation  of:  Richard  Gaynor, 
3bl — 10  minutes. 

Perspective:  Manufacturer  supportive 
of  accreditation. 

The  effect  of  laboratory  accreditation 
on  the  manufacturer  will  be  described, 
along  with  advantages  and 
disadvantages  of  using  an  outside 
accredited  laboratory.  Important 
qualities  of  an  accreditor  will  be  stated. 


An  expression  of  general  concerns  with 
respect  to  laboratory  accreditation  will 
conclude  the  presentation. 

Presentation  of:  John  Grant,  3b2 — 10 
minutes. 

Perspective:  Manufacturer  with 
reservations  about  accreditation. 

The  effect  of  laboratory  accreditation 
on  manufacturers  will  be  summarized, 
both  for  a  manufacturer's  laboratory 
and  for  an  "outside"  laboratory.  Values 
used  to  judge  competence  of  an  outside 
laboratory  will  be  described. 
Credentials  which  others  seek  when 
evaluating  the  work  of  a  laboratory  will 
be  described.  Concerns  about  and 
advantages  of  accreditation  will 
conclude  the  presentation. 

Presentation  of:  Frank  Walters,  3c — 
10  minutes. 

Perspective:  Exporter. 

The  problems  which  a  U.S.  firm 
confronts  when  exporting  a  complex 
product  will  be  summarized.  Different 
perspectives  from  different  countries  in 
accepting  test  data  will  be  noted.  The 
implications  of  liability  considerations 
in  different  countries  and  insurance 
considerations  will  be  described. 
Desirable  characteristics  of  a  U.S. 
laboratory  accreditation  system 
important  to  the  acceptance  of  test  data 
internationally  will  conclude  the 
presentation. 

Presentation  of:  Donald  Pinkerton, 
3d — 10  minutes. 

Perspective:  State  and  local 
governments. 

State  and  local  government  code 
administrators  have  a  special  need  for 
information  about  a  product  before  they 
permit  its  use  in  their  geographic  area. 
Recognition  of  the  competence  of  a 
testing  laboratory  is  not  sufficient  for 
these  purposes.  The  relationship 
between  the  needs  of  code 
administrators  and  laboratory 
accreditation  will  be  described.  Also  the 
deficiencies  of  accreditation  from  the 
code  administrator's  standpoint  and 
related  concerns  will  be  mentioned. 

Presentation  of:  Robert  Alexander, 
3e — 10  minutes. 

Perspective:  Federal  regulatory 
responsibilities. 

Regulatory  responsibilities  which  can 
be  fulfilled  by  reliance  on  accredited 
laboratories  will  be  described.  The  need 
for  assuring  ihe  competence  of  testing 
laboratories  will  also  be  discribed.  The 
advantages  and  possible  disadvantages 
of  accreditation  to  the  government,  to 
the  regulated  industry  sector,  and  to  the 
public  will  be  summarized. 

Presentation  of:  David  Swankin,  3f— 
10  minutes. 

Perspective:  Consumers. 
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The  importance  of  laboratory 
accreditation  to  consumer  will  be 
described.  Other  issues  include:  When  is 
laboratory  accreditation  "good  enough"? 
How  can  information  about  an 
accredited  laboratory  be  used?  What 
kind  of  information  do  consumers  want 
about  product  tests?  .  .  about  accredited 
laboratories?  The  presentation  will 
conclude  by  describing  advantages  of 
accreditation  and  consumer  concerns. 

Presentation  of:  Gerald  Berman.  9:00 
a.m.,  Tuesday,  November  17,  4a — 15 
minutes. 

Subject:  Generic  Criteria  for 
Laboratory  Accreditation  Being 
Developed  by  ASTM  Committee  E-36. 

This  presentation  describes  the 
development  of  generic  criteria  of  a 
laboratory  accreditation  system  for  the 
laboratory  evaluation  process  and  for 
assessment  procedures.  The  discussion 
will  focus  on  the  necessary  attributes  of 
an  accreditation  system  and  will 
summarize  the  work  of  ASTM 
Committee  E-36. 

Presentation  of:  Howard  Forman, 
11:00  a.m.,  Tuesday,  November  17,  4e— 
15  minutes. 

Subject:  Considerations  in 
Recognizing  Laboratory  Accreditation 
Systems  in  Different  Countries. 

This  presentation  covers  the  status  of 
deliberations  in  the  International 
Laboratory  Accreditation  Conferences 
(ILAC).  The  status  of  international 
agreements  recognizing  laboratory 
accreditation  systems  in  two  or  more 
countries  will  be  summarized.  Efforts  to 
develop  international  guidelines  to  judge 
laboratory  accreditation  systems  will  be 
summarized. 

Presentation  of:  Carl  Mdrris,  11:15 
p.m.,  Tuesday,  November  17,  4f—15 
minutes. 

Subject:  OCED  Agreement  on 
Inspection  Agencies  in  Member 
Countries. 

The  OECD  is  proposing  a  complete 
system  for  the  recognition  and 
acceptance  of  animal  test  data  among 
testing  laboratories  in  different 
countries.  This  presentation  will 
summarized  the  guidelines  which  the 
laboratory  inspection  agencies  in  each 
country  should  meet  in  order  that  data 
from  testing  laboratories  in  that  country 
will  be  acceptable  in  other  countries. 
Technical  and  administrative  criteria 
will  be  described  along  with  difficulties 
encountered  in  implementatign  of  the 
scheme. 

Presentation  of:  Theodore  Young, 
11:30  p.m.,  Tuesday,  November  17,  4g — 
30  minutes. 

Subject:  Mechanisms  for  Acceptance 
of  Accrediting  Organization — the  State- 
of-the-Art. 


This  presentation  summarizes  the  key 
factors  used  to  accept  or  reject 
accrediting  organizations  in  the  U.S. 
Some  of  these  examples  come  from 
fields  other  than  laboratory  evaluation, 
and  the  presentation  will  relate  the 
relevant  features  of  these  programs  to 
accreditation  of  laboratories.  The 
administrative  characteristics  of 
accepting  or  denying  accreditation  will 
also  be  described. 

Presentation  of:  Louis  Rossi,  2:00  p.m., 
Tuesday,  November  17,  5 — One  hour. 

Subject:  Transforming  NVLAP  Into  a 
Program  to  Accredit  Accreditation 
Systems. 

The  American  Association  for 
Laboratory  Accreditation  (AALA)  has 
proposed  that  NVLAP  be  converted 
from  a  laboratory  accreditation  system 
to  an  accreditor  of  such  systems.  In  this 
presentating,  AALA  will  describe  just 
how  it  proposes  that  such  a  scheme 
would  work.  This  discussion  will 
include  mechanisms'  used  by  existing 
laboratory  accreditation  systems,  such 
as  those  Federal  and  State  governments. 

Presentation  of:  Theodore  Pritsker, 
9:15  a.m.,  Tuesday,  November  17,  4b — 15 
minutes. 

Subject:  Characteristics  of  Laboratory 
Accreditation  Systems  Which  Certifiers 
Look  For. 

This  presentation  identifies  criteria 
which  a  product  certification  system 
manager  would  want  in  an  organization 
which  uses  laboratories  accredited  by  a 
laboratory  accreditation  system. 
Included  are:  (a)  A  certifier's  concern  for 
adequate  testing;  (b)  relationships 
between  a  certifier  and  testing 
laboratories;  (c)  the  question  of  product 
liability  and  (d)  minimum  requirements 
for  an  accrediation  system. 

Presentation  of:  Louis  Rossi,  19:30 
a.m.,  Tuesday,  November  17,  4c — 15 
minutes. 

Subject:  An  Accreditation  System's 
View  of  What  Makes  a  Good 
Laboratory  Accreditation  System. 

This  presentation  includes  a  detailed 
description  of  criteria  recommended  by 
AALA  to  be  used  by  an  organization 
(such  as  a  Federal  agency)  which  would 
recognize  the  competence  of  laboratory 
accreditation  systems.  Administrative 
procedures  as  well  as  technical 
characteristics  will  be  covered. 

Presentation  of:  Howard  Kontje,  10:45 
a.m.,  Tuesday,  November  17,  4d — 15 
minutes. 

Subject:  The  IEC's  Way  of  Evaluating 
Certifiers  in  Participating  Countries. 

This  presentation  describes  the  IEC's 
criteria  for  accepting  member-country 
inspectorates.  Although  this  is  a 
certification  scheme,  the  approved 
member-country  inspectorate  must 
accredit  laboratories  which  test  the 


products  covered  by  the  system.  Also 
covered  will  be  a  description  of  the 
problems  encountered  in  formulating  the 
scheme  and  of  potential  future  changes 
to  the  system. 
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